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1.0 SUMMARY 


Higher thermodynamic and propulsive efficiencies for commercial turbo- 
fan aircraft engines were developed and demonstrated in the Energy Efficient 
Engine Program (E 3 ), without sacrificing community noise concerns. This was 
accomplished by component acoustic development, testing, and analysis; design 
integration of recent acoustic technology advancements; and was finally demon 
strated statically in an integrated component test (Integrated Core and Low 
Spool) . 


Component testing was concerned with two major studies. The first was 
an investigation into the effects of blade/vane ratio with respect to fan 
generated noise. The second was an investigation into the effects of forced 
mixer exhaust nozzle configuration. As a result of the fan blade/ vane ratio 
study, it was demonstrated that a cut-on blade/ vane ratio fan with large spac- 
ing (s/c = 2.3) is as quiet as a cut-off blade/vane ratio configuration with 
tighter spacing (s/c * 1.27). The conclusions of the mixer test investiga- 
tions are that for subsonic velocities, separate flow nozzles are the noisi- 
est, conic nozzles are the quietest, with the forced mixer nozzles in between. 


Recent acoustic technology advancements which were incorporated into 
the E 3 design included the utilization of Kevlar and Astroquartz mat mate- 
rial as a bulk absorber acoustic suppression material, and the selection of 
turbine vane/blade ratios so that the blade passing frequency tones are 
cut-off . 


Projecting the statically demonstrated Integrated Core and Low Spool 
levels to flight, an average growth margin of 3.7 EPNdB is observed relative 
to FAR 36 Stage 3 at approach, 4.5 EPNdB at full power takeoff, and 7.2 EPNdB 
at the sideline conditions. 



2.0 PROGRAM DESCRIPTION 


3 

The overall objective of the Energy Efficient Engine (E ) program was 
to develop, evaluate and demonstrate the technology base for achieving higher 
thermodynamic and propulsive efficiencies in future commercial turbofan en- 
gines. This overall objective was achieved through a program involving the 
development of components and their technologies, integration of components in 
a core and a core/ low spool test system, and evaluation of the integrated sys- 
tem performance. 

2.1 PROGRAM NOISE GOALS 

The noise program goal was to ensure that the Flight Propulsion System 
(FPS) meets FAR Part 36 (as amended July 1978) with provisions for engine 
growth corresponding to future engine applications. 

2.2 PLAN TO ASSURE MEETING KOISE GOALS 

The plan to ensure meeting noise goals required active integration with 
component designers, development of advanced technologies, and demonstration 
of principles with component and system testing. The work structure to 
facilitate this plan was broken down into four task areas: 

• System Acoustic Prediction, 

• Vane Frame Testing, 

• Mixer Testing, and 

• Integrated Core/Low Spool (ICLS) Testing. 
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3.0 FAN SCALE MODEL TEST 


A scaled model fan vane-frame test program was conducted in 1978. The 
primary objective of the test was to evaluate the impact on forward radiated 
fan noise of a non-cutoff (i.e., all tones are acoustically propagating) 
vane-frame design (V/B ratio * 1.09) and compare the results to a conventional 

cut-off design (V/B ratio = 1.95). 


3.1 TEST FACILITIES 

The test series was conducted in the fan noise anechoic chamber at the 
General Electric Corporate Research and Development Center in Schenectady, 

New York. The interior free space of the chamber is approximately 10.7 meters 
(35 feet) wide, 7.6 meters (25 feet) long, and 3.1 meters (10 feet) high 
(Reference Figure III. 1.1). The air entering the chamber is drawn through the 
porous walls between 0.71 meter (28 inch) polyurethane foam wedges. The dis- 
charge air of the fan was ducted out of the building through an acoustically 
treated exhaust stack and a downstream discharge valve. 


Acoustic measurements were made using an array of twelve 0.635 cm (0.25 
in.) diameter microphones (B&K Type 4135) located on a 5.2 meter (17 feet) 
radius arc, centered one rotor diameter (approximately 0.5 meter) upstream of 
the rotor front face. The microphones were arranged on a grazing incidence at 
10* intervals from 0* to 110° relative to the fan inlet centerline. Micro- 
phone signals were recorded on a Sangamo Sabre IV 28 track FM recorder. 

A 2,500 horsepower motor-gear system was used to drive the fan. The 
model fan rig used for the test was the NASA 0.508 meter (20 inch) diameter 
transonic fan, designated as Rotor 11. The centerline of the fan was posi- 
tioned 1.27 meters (4.2 feet) above the tip of the foam wedge on the floor. 
Detailed aerodynamic performance was reported by Kovich et al. (Reference 1). 
The original set of fan stators (48 vanes) was modified to simulate the ICLS 
engine (at that time) fan rotor - outlet guide vane (0GV) spacing (Reference 
Figure III. 1.2). This fan has a maximum rated tip speed of 427 raeter/sec 
(1,400 ft/sec) and a pressure ratio of 1.57. Fan speed and stage pressure 
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Mini bum Distance fros 
Acoustic Veil * 0.9isi- (3 Ft.) 


Figure III. 1.1 Schematic of the General Electric CRD 
Aero/Acoustic Laboratory 


4 





Figure III. 1.2 Fan Rotor /OGV Configurations 
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ratio can be actively varied, with the stage pressure ratio controlled by the 
setting of a discharge valve downstream. The pertinent fan style design 
parameters for Rotor 11 as modified for this test are shown in Table III. 1.1. 

3.2 TEST PROCEDURE 


A total of six configurations were tested during the fan scale model 
program (Reference Table III. 2.1). During the test program, it was dis- 

covered that a feltmetal strip in front of the fan rotor, intended to be used 
as an intake suction surface decreasing the boundary layer thickness, actually 
acted as a triggering device for boundary layer turbulence as well as a sup- 
pressor for high frequencies. 

Each configuration had a total of 14 fan operating points (Reference 
Table III. 2. 2). The corresponding fan pressure ratio associated with the dif- 
ferent discharge valve (DV) settings can be seen from the fan performance map 
shown in Figure III. 2.1. The specific speed points tested were selected so as 
to be consistent with previous data taken with the facility. The discharge 
valve setting of 1.27 represented the fan being operated at or near the de- 
signed operating line defined in Reference 2. 

3.3 TEST RESULTS 


Detailed comparisons and discussions of the validity of the test data 
measured with the feltmetal strip in the inlet are given in Reference 3. The 
following sections highlight the results reported in this reference. 

3.3.1 VANE/BLADE RATIO EFFECTS 

The primary objective of the scale model test was to evaluate the 
impact for forward radiated fan noise of a non-cutoff vane-frame design 

^Conf iguration numbers assigned to the different configurations are arbitrary 
and do not imply that a total of ten configurations were tested. 


6 


TABLE III. 1.1 


ROTOR 11 TEST FAN STAGE DESIGN CHARACTERISTICS 



E 3 

Baseline 

Rotor Inlet Tip Diameter 

0.504m (19.84 in) 

- 

Pressure Ratio 

1.574 

- 

Rotor Blade Number 

44 

- 

Stator Vane Number 

48 

86 

Vane/Blade Ratio 

1.09 

1.95 

Inlet Guide Vanes 

None 

- 

Rotor Inlet Hub/Tip Radius Ratio 

0.50 

- 

Rotor-Stator Tip Spacing 

2.3 Rotor Chords 

1.27 

Rotor Rotative Speed 

16100 RPM 

- 

Rotor Tip Speed 

424 . 9m/sec (1394 ft/sec) 

- 

Rotor Tip Inlet Relative Mach No. 

1.394 

- 

Rotor Chord (Midspan) 

4.62cm (1.817 in) 

- 

Stator Chord (Midspan) 

4.05cm (1.596 in) 

2.54cm (1.00 in) 

Rotor Aspect Ratio 

2.5 

- 

Stator Aspect Ratio 

2.3 

3.6 

Rotor Tip Solidity 

1.298 

- 

Stator Tip Solidity 

1.270 

1.426 

Corrected Inlet Weight Flow 

29.5 Kg/sec (65 lb/sec) 

- 

Adiabatic Efficiency 

85.5% (80.9% Measured) 

- 
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TABLE III. 2.1 


DESCRIPTION OF E 3 CONFIGURATIONS TESTED 


CONFIGURATION 

NO. 

TCS* 

INNER FLOWPATH 
FELTMETAL STRIP 

TREATED INLET 

INNERFLOW 
PATH SUCTION 

3 

No 

Yes 

No 

No 

4,9* 

Yes 

Yes 

No 

No 

5 

No 

Yes 

Yes 

No 

6 

Yes 

Yes 

Yes 

No 

7,8** 

Yes 

No 

No 

No 

10 

Yes 

Yes 

No 

Yes 


NOTES: 


* Configuration No. 9 is repeat of Configuration No. 4 

** Configuration No. 8 is repeat of Configuration No. 7 

i TCS is an inflow cleanup device, commonly referred to 
as Turbulence Control Screen 
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TABLE III. 2. 2 


TEST MATRIX FOR EACH CONFIGURATION 


% FAN SPEED (1) 

DISCHARGE VALVE (DV) 
SETTING 

54 

60 

69 74 80 

86 

100 

0.0 

X 

X 

XXX 

X 

X 

1.27 

X 

X 

XXX 

X 

X 


(1) NOTE: Each Condition Repeated Except 60, 74, 80 and 100% Speed with 

0.0 DV. 100% = 1,400 ft/ sec Tip Speed 
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Fan 

Pressure 

Ratio 



Figure III. 2.1 


Fan Performance from E 


Scale Model Fan Test 
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(Vane/Blade ratio - 1.09), with and without a Turbulence Control Screen (TCS), 
when compared to a conventional cut-off design <V/B ratio = 1.95) run under 
the same conditions. The latter is defined as the Baseline configuration on 
Table III. 1.1. It was the Rotor 11 base design reported in Reference 1. 
Comparisons of the blade passing frequency (BPF) one-third octave tone^level 
directivity (Figures III. 3.1 to III. 3. 3) shows that the scaled model E vane 
frame configuration is slightly less than the baseline cut-off configuration 
which was previously tested by General Electric under a commercial engine 
program when a TCS was used. This is believed to be caused by larger 
vane/blade spacing for the E 3 configuration than the cut-off vane/blade 
ratio commercial engine configuration. Without a TCS, there is little or no 
difference between the configurations due to high rotor-turbulence interaction 
noise controlling the tone levels (Figures III. 3. 4 to III. 3. 9). 

3.3.2 INFLOW TURBULENCE CONTROL SCREEN EFFECTS 


The second objective of the scaled model test was to evaluate the im- 
pact on forward radiated fan noise of reducing the inflow turbulence to that 
of flight conditions. This effect, often referred to as flight clean-up, pri- 
marily affects only the tone levels and not broadband noise. Figures III. 3. 10 
to III. 3. 12 show the BPF tone level direct ivites at three fan speeds for the 
hardwall inlet configuration, with and without a TCS, for the simulated E 
vane-frame configuration. There appears to be a large change in clean-up 
effect between 60% and 74% speed. However, analysis of the spectra indicates 
that the 60% speed point has no discernable BPF tone on a one-third octave 
basis, either with or without a TCS. At 74% speed, the tone is much more pro- 
nounced for the case without TCS, and, consequently, the reduction is much 
greater when the TCS is in place (Figures III. 3. 13 to III. 3. 15). 

3.3.3 INLET TREATMENT EVALUATION 

The scale model tests were also used to evaluate inlet treatment ef- 
fectiveness. The inlet treatment panels were 0.965 cm (0.38 inch) thick 
filled with DuPont Kevlar material to act as a bulk absorber. The treatment 
length was selected to give similar treatment length normalized by diameter 
(L/D) as the ICLS (L/D = 0.51). 
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Tone 1/3 OASPL, dB 


110 



Acoustic Angle, Degrees 


Cut-Off Ratio 


O Cut-On Ratio, Config.7 
A Cut-On Ratio, Config.8 


Figure III. 3.1 Comparison of BPF Directivities of Cut-Off 
(V/B=1.95) Ratio and Cut-On Ratio (1.09) 
with TCS at 60% Fan Speed, DV=1.27 
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Tone i/3 OASPL, dB 


110 


100 


90 


80 


70 


60 



-i 

0 


J I 1 L- 

20 40 60 80 

Acoustic Angle, Degrees 


100 120 


O 


A 


Cut-Off Ratio Config. 
Cut-On Ratio (Config. 7) 
Cut-On Ratio (Config. 8) 


Figure III. 3. 2 Comparison of BPF Directivities of Cut-Off. 

(V/B=1.95) Ratio and Cut-On (V/B=1.09) Ratio 
Configurations with TCS at 744 Fan Speed, 
DV=1 . 27 
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Tone 1/3 OASPL, dB 


130 


120 


110 


100 


90 


80 



-l — — I 1 1 1 I 1 

0 20 40 60 80 100 120 

Acoustic Angle, Degrees 


— Q" Cut-Off Ratio Config. 

O Cut-On Ratio (Config. 7) 
A Cut-On Ratio (Config. 8) 


Figure III. 3. 3 Comparison of BPF Directivities of Cut-Off 

(V/B*1.95) Ratio and Cut-On (V/B*1.09) Ratio 
Configurations with TCS, at 88% Fan Speed, 
DV*1 .27 
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Tone 1/3 OASPL, dB 


120 


110 L 



Acoustic Angle, Degrees 


Q- Cut-Off Ratio Config. 

O Cut-On Ratio (Config. 3, Pt. 3) 
A Cut-On Ratio (Conf ig. 3 ,Pt . 23) 


Figure III. 3.4 Comparison of BPF Directivities of Cut-Off 

(V/B=1.95) Ratio and Cut-On (V/B=1.09) Ratio 
Configurations without a TCS at 60% Fan Speed, 
DV-1.27 
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70 
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20 

Acoustic Angle, Degrees 


-O— Cut-Off Ratio Config. 

O Cut-On Ratio (Conf ig. 3 ,Pt . 7) 
A Cut-On Ratio (Conf ig. 3 ,Pt . 20) 


Figure III. 3.5 Comparison of BPF Directivities of Cut-Off 

(V/B~1.95) Ratio and Cut-On (V/B=1.09) Ratio 
Configurations without a TCS, at 74% Fan Speed, 
DV-1.27 
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A Cut-On Ratio (Config. 3, Pt.17) 


Figure III. 3. 6 Comparison of BPF Directivities of Cut-Off 

(V/B=1.95) Ratio and Cut-On (V/B=1.09) Ratio 
Configurations without a TCS , at 8(>/a Fan Speed , 
DV* 1.27 
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100 


200 400 800 1600 3150 6300 12.5k 25.0k 50.0k 

1/3 OB Center Frequency, Hz 


o 

A 


Cut-Off Ratio Config. 

Cut-On Ratio (Config 3,Pt.3) 
Cut-On Ratio (Config. 3, Pt. 23) 


Figure III. 3. 7 60° Spectral Comparison of Cut-Off (V/B~1.95) 

Ratio and Cut-On (V/B*1.09) Ratio Configurations 
Without a TCS, at 60% Fan Speed, DV-1.27 
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Figure III. 3.8 60° Spectral Comparison of Cut-Off (V/B=*1.95) 

Ratio and Cut-On (V/B=1.09) Ratio Configurations 
without a TCS , at 74% Fan Speed, DV— 1.27 
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1/3 OASPL, dB 



Cut-Off Config. 


Q Cut-On (Config. 3, Pt. 11) 
A Cut-On (Conf ig. 3 ,Pt . 17) 


Figure III. 3. 9 60° Spectral Comparison of Cut-Off (V/B=1.95) 

Ratio and Cut-On (V/B=1.09) Ratio Configurations 
Without a TCS , at 86% Fan Speed, DV-1.27 
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Figure III. 3.10 
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Figure III. 3. 11 Effect of TCS on Fan Fundamental 

Tone Directivity 
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Figure III. 3.12 


Effect of TCS on Fan Fundamental 
Tone Directivity 
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Figure III. 3. 13 Effect of TCS on Typical Fan Noise Spectrum 
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Figure III. 3. 14 Effect of TCS on Typical Fan Noise Spectrum 
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Figure III. 3. 15 Effect of TCS on Typical Fan Noise Spectrum 



Figures III. 3. 16 to III. 3. 18 show the PNL directivities obtained^from 
the scale model test without TCS, treated and untreated, scaled up to E 
ICLS size. This data indicates that forward of 40° the treatment benefit was 
small. Inspection of the spectra near the inlet axis indicates the treatment 
had little effect at any frequency, resulting in the small PNL reductions. 

The probable reason for this is that the treatment is ineffective at suppress- 
ing the low order modes which tend to peak in amplitude at these shallow 

angles. 


Figures III. 3. 19 to III. 3. 21 show the treated and untreated PNL direc 
tivities obtained from the scale model (with a TCS) scaled up to ICLS size. 
The figures suggest that treatment evaluation without a TCS tends to be 
slightly more optimistic as compared to evaluation with a TCS. 
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• Scaltd to Full Size 
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Figure III. 3. 16 Effect of Inlet Acoustic Treatment on 

Forward Radiated Fan Noise 
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Figure III. 3. 18 Effect of Inlet Acoustic Treatment on 

Forward Radiated Fan Noise 
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Figure III. 3.19 Effect of Inlet Acoustic Treatment on 

Forward Radiated Fan Noise 
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Figure III. 3.20 Effect of Inlet Acoustic Treatment 

on Forward Radiated Fan Noise 
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Figure III. 3.21 Effect of Inlet Acoustic Treatment on 

Forward Radiated Fan Noise 



4.0 MIXER TEST 


In support of the forced mixed flow exhaust system design, acoustic and 
flow field survey measurements were made on several scale model exhaust sys- 
tems. The primary objective of these tests was to provide experimental evalu- 
ation of the noise reduction potential of high bypass mixer nozzle exhaust 
systems relative to conventional separate flow nozzles. 

4.1 TEST FACILITIES 


All mixer acoustic testing was performed at the General Electric Jet 
Noise Anechoic Chamber located at Evendale, Ohio (shown schematically in Fig- 
ure IV. 1). The chamber is a cylindrical building 21.95 meters (72 ft) high 
and 13.1 meters (43 ft) in diameter. The chamber's inner surfaces are lined 
with anechoic wedges made of Owens Fiberglass "Intermediate Service Board.” 
The installation is designed to meet a low frequency cut-off requirement of 
below 220 Hz and a 0.99 absorption coefficient above 220 Hz. 

This facility was certified for acoustic measurements under Task 1 of 
the DOT/FAA High Velocity Jet Noise Source Location and Reduction Program 
(Reference 4). 

4.1.1 ACOUSTIC INSTRUMENTATION 

Acoustic measurements were made every 10* in a polar angle measured 
from the nozzle inlet centerline, from 40* to 160°. The microphones (Bruel & 
Kjaer 0.64 cm (0.25 in) diameter. Model 4135) were placed at various distances 
from the center of the nozzle exhaust plane along the chamber walls. All 
microphone data were corrected to a constant 12.2 meters (40 feet) arc dis- 
tance and to a standard day of 25 *C, 70% relative humidity using the methods 
developed by Shields and Bass, as discussed in Reference 5. 

As previously described, all testing was conducted with B&K 4135 mi- 
crophones. In order to obtain the best frequency response, the microphone 
grid caps were removed. The microphone signals were preamplified through a 
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transistorized cathode follower* B&K type 2619, powered by a B&K type 2801 
power supply to increase the signal strength over the inherent noise floor of 
the cabling. The signal was further amplified by a line driver, adding 10 dB 
gain to the signal, as well as adding an additional 3 dB at 40 KHz and 6 dB at 
80 KHz ’'pre-emphasis,” increasing the ability to measure low amplitude, high 
frequency data. 

The tape recorder amplifiers had a variable gain from -10 dB to +£0 dB 
in 10 dB steps and were used for normalizing incoming signals to the optimum 
dynamic range of the tape recorder. The prime system used for recording 
acoustic data is a Sangamo Sabre IV, 28 track FM recorder. The system was set 
up for Wideband Group I (intermediate band double extended) at 120 ips tape 
speed. The tape recorder was set up for +40% carrier deviation with a record- 
ing level of 8 volts peak-to-peak. 

All 1/3 octave analyses were performed on a General Radio 1921 
1/3-octave analyzer. Integration time was set for 32 seconds to insure high 
statistical confidence of the low frequency content. The analyzer has 40 
one- third octave filter bands ranging from 12.5 Hz to 100 KHz, and has a rated 
statistical accuracy (lo) for the region of interest (i.e., 200 Hz to 100 
KHz) of + 1/4 dB in each band. 

The digitized 1/3-octave levels are passed through an interface compu- 
ter from the analyzer and stored on the General Electric Aircraft Engine 
Group's Honeywell 6000 computer for further processing. Post processing 
includes correction for microphone and amplifier system response (including 
de-emphasis) and correction for test day atmospheric conditions. 

4.1.2 AERODYNAMIC DATA ACQUISITION 

The flow parameters associated with the three flows in the anechoic 
chamber (core, fan, and tertiary) are measured using type k thermocouples for 
temperature and standard transducers for pressure. Flow rates were determined 
in two ways . One method used upstream pressure and measured change in pres- 
sure across an orifice. The other method used total pressure at the nozzles 
and effective area to calculate the flows. 
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A laser doppler velocimeter (LDV) was used for two nozzle confUura- 
tions to measure the mean and RMS turbulent velocities in the plume of dif- 
ferent jet streams. The description of the LDV system is siven in Reference 6. 

4.2 TEST PROCEDURE 

Acoustic data were obtained for the seven configurations listed in 
Table IV. 2.1 at several combinations of fan, core, and tertiary stream veloci- 
ties, pressures and temperatures, corresponding to typical FPS engine operat- 
ing line conditions between approach and takeoff thrust. The fan stream was 
maintained at ambient temperature, while the core stream was heated to between 
717-K ( 1290*R) and 856*K (1540*R>. depending on the power setting (Table 
IV. 2. 2). Simulated flight conditions were tested with the free jet operating 
at free stream Mach numbers of M q = 0, 0.15, and 0.3. 

The configurations tested were designed for a 12% scale model geometric 
simulation of the exhaust system flowpath, including the fan duct, turbine 
rear frame, core flow duct, mixer, centerbody, and exhaust nozzle. Reference 
7 reports the results of aerodynamic performance characteristics measured on 
these same scale model configurations. 

LDV measurements of nozzle axial mean velocity (u) and axial component 
of turbulence velocity <u') were made on four nozzle configurations: 3C, 4S, 

confluent, and separate-flow. Mixer 3C was selected because it was found to 
be the noisiest of the mixers. Mixer 4S was selected because it had noise 
characteristics about the same as the other lobed mixers and had good aero- 
dynamic performance as well. It also had the same lobe number as mixer 3C 
(18). The conical nozzle and separate flow configurations were selected as 
baselines for comparison with the mixer results. 

A sketch of the nozzle exit plane measurement location grid used in 
surveying the exit profiles for the mixer nozzles is shown in Figure IV. 2.1. 
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TABLE IV. 2.1 


ACOUSTIC NOZZLE CONFIGURATIONS 


Configuration 

Lobe 

Scalloped 

Cutback 

Perimeter 

P/L 

Penetration 

*k/**MP Description 

2S 

12 

Yes 

No 

7.9 

0.39 

Medium 

Penetration 

AS 

18 

Yes 

No 

10.9 

0.39 

Medium 

Penetration 

6 

24 

No 

No 

13.9 

0.39 

Medium 

Penetration 

3C 

18 

No 

Yes 

10.9 

0.39 

Large Penetration, 
Cutback to Medium 
Penetration 

Separate Flow 

N/A 

N/A 

N/A 

N/A 

N/A 

Conventional 

Confluent Flow N/A 

N/A 

N/A 

N/A 

N/A 

Free Mixer 

Conic Flow 

N/A 

N/A 

N/A 

N/A 

N/A 

Baseline 
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TABLE IV. 2. 2 


e3 MIXER ACOUSTIC TEST MATRIX 





Dual Flow 

Models 



Conical 


Tertiarv Flow Conditions 

Fan Stream 

Core Stream 

Nozzle 





PT. 

No. 

P T m 

(PSIA) 

(Jr. 

Vi v 
(ft/sec) 

p T m 

(PSIA) 

t T 

(°R) 

Vi 

(ft/sec) 

p t (?> 

(psir) 

t T 

( 6 P) 

Vi 

(ft/sec) 

Mo- 

0.00 

Mq- 

0.15 

Mo- 

0.30 

1 

19.01 

Amb. 

685 

17.97 

1290 

930 

17.72 

700 

650 

X 

X 


2 

19.86 

M 

740 

18.69 

1335 

1035 

18.73 

" 

750 

X 

X 


3 

20.72 

N 

785 

19.45 

1380 

1135 

19.39 

M 

800 

X 

X 

X 

4 

22.63 

M 

875 

21.22 

1465 

1330 

20.13 

M 

850 

xm 

X 

x(3l 

5 

22.63 

N 

875 

20.11 

1380 

1200 

20.97 

M 

900 

X 

X 

X 

6 

22.63 

M 

875 

22.82 

1465 

1450 

21.86 

“ 

950 

X 

X 

X 

7 

21.71 

N 

835 

21.22 

1465 

1330 

22.90 

M 

1000 

X 

X 

X 

8 

24.88 

M 

960 

21.55 

1415 

1330 

24.04 

m 

1050 

X 

X 

X 

9 

24.72 

M 

955 

24.91 

1540 

1615 

25.32 

H 

1100 

X 

X 

X 

10 

26.12 

M 

1000 

22.93 

1455 

1450 

26.77 

M 

1150 

X 

X 

X 

11 

27.47 

M 

1040 

24.90 

1515 

1600 

27.06 

750 

1200 

X 

X 

X 

12 

Amb. 

Amb. 

0 

Amb. 

Amb. 

0 

Amb. 

Amb. 

0 

X 

X 

X 


Notes: (1) Pt set such that Ideal expanded velocity is achieved dependinq on temperature of air supply on day 

of test and ambient atmospheric pressure. 

(2) Approximate values; Pj set such that specified Tj and ideal expanded velocity are achieved 
depending on ambient atmospheric pressure. 

Laser velocimeter data taken at these conditions on two models. 


(3) 
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4.3 


TEST RESULTS 


4.3.1 STATIC ACOUSTIC CHARACTERISTICS 

The measured static (M^ = 0) acoustic data of all seven configura- 
tions are compared on a PNL basis in Figure IV. 3.1, for a typical takeoff 
point as normalized for variations in size and test conditions. 


F 

PNL = PNL - 10 log ( n_) 

tl ® o 

F ref 

where: PNL » Normalized Perceived Noise Level 

n 

PNL = Measured Percieved Noise Level 
m 

F = Measured Thrust 

n 

F = Reference Thrust 

ref 

The PNL characteristics are seen to be about the same for all configurations 
in the forward quadrant (i.e., 40* to 90*). In the aft quadrant, the conic 
nozzle is seen to be lowest in level, while the separate-flow nozzle is the 
highest, 3 to 4 PNdB higher than the conic nozzle. 

All the mixer configurations fall between these two extremes. The con- 
fluent mixer is only slightly quieter than the separate-flow configuration, 
while all of the forced mixers are 2 to 3 PNdB quieter than the separate-flow 
configuration . 

Comparisons of a typical forward quadrant 1/3— octave spectrum at take- 
off conditions are shown in Figure IV. 3. 2. The spectral levels are virtually 
the same for all configurations, except for low frequencies. In the low fre- 
quency range (i.e., below 200 Hz of the full scale transformed data), the 
separate flow configuration has the highest levels (approximately 2 to 3 dB 
higher), while the lobe mixers are 1 to 2 dB lower than the conical nozzle. 
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Comparison of Measured PNL Directivity 
Characteristics under Static Conditions 
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□ 2S (12 Lobes, Scalloped) 

O 6 (24 Lobes, Unscalloped) 
O 4S (18 Lobes, Scalloped) 

A 13 (18 Lobes, Unscalloped) 
X Confluent 









Similar trends for the low frequencies are observed for typical aft 
quadrant 1/3-octave spectral comparisons (Figure IV. 3. 3). Here, the separate 
flow configuration is 2 to 4 dB higher than the conic and 3 to 5 dB higher 
than the lobed configurations. 

4.3.2 SIMULATED FLIGHT ACOUSTIC CHARACTERISTICS 

The measured simulated flight acoustic data (M » .15, .3) of all 

o 

seven configurations were compared on a normalized PW, basis (Figures IV. 3. 4 
and IV. 3. 5). These comparisons consistently showed the separate-flow and con- 
figuration 3C to be the noisiest, the conic to be the quietest, with the other 
lobed mixers in between. Differences were more accentuated between configura- 
tions under simulated flight conditions than they were statically. 

Corresponding typical flight spectra are shown in Figures IV. 3. 6 
to IV. 3. 9. Again, much larger differences are observed between the various 
configurations than was observed in the static case. At 60°, the low fre- 
quency differences are similar to those observed for M » 0, but the high 

o 

frequency portion of the spectrum changes considerably from one configuration 
to another. The conical and separate- flow configurations show the lowest 
levels while the 3C mixer levels are the highest. The confluent mixer has the 
lowest high frequency noise of all the mixers, while mixers 2S and 6 fall in 
between. The 120* spectra show similar trends with the 3C mixer again being 
the highest. 

Another comparison which can be obtained with static and flight data is 
the derivation of flight effects. As discussed in K.W. Bushell’s paper (see 
Reference 8), flight levels can be correlated to static levels according to 
the following relationship: 


SPL 


static 


SPL f1 . .. 
flight 


10 Log 


/v \ ^ 

/ JL\ * (l-M cos 0) 

\v / a 

\ r / 
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Figure IV. 3. 3 Comparison of Measured Aft Arc Spectra 
Under Static Conditions 
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Figure IV. 3.4 


Comparison of Measured PNL Directivity Characteristics 
tinder Simulated Flight Conditions 
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Comparison of Measured PNL Directivity Characteristics 
Under Simulated Flight Conditions 
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Figure IV. 3. 8 Comparison of Measured Forward Arc Spectra 
Under Simulated Flight Conditions 
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where : SPL 

SPL 


static 

flight 


e 

m 


Static Sound Pressure Level 

Flight Sound Pressure Level 

Jet Mixed Velocity 

Relative Velocity ■ V. - V 

j a 

Aircraft Velocity 
Aircraft Mach No. 

Acoustic angle re Inlet 

Experimentally derived correlation exponent 


By comparing the Overall Sound Pressure Levels (OASPL) between static 
and flight, the correlation exponent can be derived from the scale model 
data. The values of the experimentally derived correlation exponent for the 
2S and the conic mixer are compared to pretest prediction values in Figures 
IV. 3. 10 and IV. 3. 11. These plots suggested that early status predictions were 
overpredicting the flight noise at mid angles (40* to 110*) and underpredict- 
ing the flight noise at extreme aft angles (140* to 160*). 


4.3.3 NOZZLE EXIT PLANE VELOCITY MEASUREMENTS 


Because of the large gradients in exit plane velocity which occurred 
over relatively small circumferential and radial distances, it was not pos- 
sible to develop a very useful velocity contour map with the limited number of 
measured data points. Instead, it was found to be more meaningful to plot 
measured velocities as a function of diameter normalized distance from the 
centerline, putting all of the data points on the same plot. 

Figure IV. 3. 12 shows the exit plane mean axial velocity as normalized 
by the mass-averaged velocity V , for the 3C mixer, conical mixer and sepa- 
rate-flow nozzles. It can be seen that the data for the 3C mixer 
collapses fairly well as a curve except in the region of .3 < r/D^ < . 4 , 
where a large spread in the data is observed. This range corresponds to the 
region between the lobe inner and outer diameters . 

A similar exit plane axial velocity survey plot for the 4S mixer is 
shown in Figure IV. 3. 13. Again the greatest variance in axial velocities oc- 
curs in the region between the lobe inner and outer diameters. 
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Figure IV. 3.10 "m" Factor Directivity Pattern 
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Figure IV. 3. 14 shows the exit plane rms axial turbulence intensity as 
normalized by the mass-averaged velocity for the 3C mixer, conic mixer and 
separate-flow nozzles. Similar to the mean axial velocity plots, the greatest 
data scatter occurs in the lobe region. Figure IV. 3. 15 again supports the 
observation that the data has a high degree of scatter in the lobe region. 

In comparing the mean axial velocity. Figures IV. 3. 12 and IV. 3. 13, 
along with the axial turbulence intensity. Figures IV. 3. 14 and IV. 3. 15, a 
paradox is observed. Both the mean axial velocity and the axial turbulence 
intensity levels for mixer 4S are higher than mixer 3C, but 3C has higher 
noise levels. It is apparent that the exit plane mean axial velocity and 
axial turbulence intensity levels are not good correlation parameters for 
determining the noise characteristics of these mixers. 

4.3.4 JET PLUME SURVEY MEASUREMENTS 


Axial distributions of axial mean velocity and axial turbulence inten- 
sity along the nozzle centerline are shown in Figures IV. 3. 16 and IV. 3. 17, 
respectively. These distributions are indicative of jet plume decay rate and 
turbulence generation in the jet plume and are related to the noise genera- 
tion/emission processes of the jet plume itself. From Figures IV. 3. 16a, b, it 
can be seen that the mixer nozzle mean velocity decay characteristics are 
similar to that of the separate-flow configuration, both statically (M q = 0) 
and in simulated flight (M q = 0.3). Similar trends are also observed for 
centerline turbulence intensity development. Figures IV. 3. 17a, b. Axial dis- 
tributions of u and u* along the nozzle lip line are compared in Figure 

IV. 3. 18 for M =0.3. These comparisons show no real difference between 
o 

mixers 3C and 4S either, except very close to the nozzle exit plane (*/D eq 
< 2.0), where turbulence levels for the 3C mixer are seen to be about 10 % 

higher. 


Radial distributions of axial mean velocity and axial turbulence inten 

sity at several axial locations along the jet plume were compared at M q = 

0.3 simulated flight conditions. Comparisons of u and u* vs. r/D eq at 

x/D = 2.0, 4.0, 8.0 and 12.0 are shown in Figures IV. 3. 19 to IV. 3. 24, 
eq 
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Figure IV. 3. 16 Comparison of Measured Jet Plume 
Centerline Mean Velocity Decay 
Characteristics 
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Figure IV. 3. 19 
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Figure IV. 3.20 Comparison of Measured Turbulence 

Intensity Radial Profiles at 

x/D * 2.0 and M * 0.3 
eq o 


60 



ORIGINAL 

0f poor 


PAGE IS 

Qoauty 


0 4$ 

O 3C 

O CONICAL 
A SEPAtATt flOH 










< 

□ 

0 

CO 

’ 

naLiw- 

— i — 

=1 









r . 

<p^ 





4 

i 

-4 









[_ 


IJ 


— 


1 








un 

i*- 







BO 

-A 



— 


i 





r 

<r ' 1 
—a 

U 




A 



1 . 

a 

9 



i_ 



—O 

4 

c 

□ 




L 

l: 

, 

L 




t 





LJ 


0 ' ° i 1 -j 1 i 1 1 1 1 1 1 i — -* — ? 

L5 L4 L3 L2 LI LO .* .« .7 .4 .5 .4 .3 .2 .1 0 


Figure IV. 3. 21 Comparison of Measured Turbulence 

Intensity Radial Profiles at 

x/D .* 4.0 and M *0.3 
eq o 


o 4$ 

O K 

© CONICAL 

& stPMutt flow 



Figure IV. 3.22 Comparison of Measured Mean Velocity 
Radial Profiles at x/D * 8.0 anc * 

M - 0.3 
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respectively. These comparisons show similar plume development for all noz 
zles examined in the similarity region x/D gq >8.0. In the potential core 
zone x/D < 4.0, only the conical nozzle profiles are appreciably diffe- 
rent; andVhis is because the conical nozzle exit plane profile is nearly flat 
(Figure IV. 3. 12). whereas the mixers and separate-flow nozzle have an initial 
two-stream profile shape. Hote that the large differences in mean velocity 
profile at the exit plane (Figures IV.3.12 and IV.3.13) between the mixers and 
the separate-flow nozzle rapidly diminish with axial distance, as the profiles 
are very similar at x/D eq = 2.0 and A.O. On the basis of available data, it 
can be concluded from these LDV measurement comparisons that the jet plume 
development is very similar for the two mixers tested, and no differences were 
observed which could explain the observed noise differences. 


One final LDV measurement was made to further distinguish between the 
two mixers. Each mixer was run with equal fan stream and core stream condi- 
tions, P T /P Q =1.44 and T^/T Q =1.56. The purpose of this test was to 
assess the relative importance of turbulence and/or noise generated by the 
internal flow over and through the mixer lobes as opposed to the turbulence 
and/or noise generated by the mixing of the fan and core streams after exiting 
from the lobes. Exit plane LDV surveys were made for this condition, and the 
results are shown in Figure IV. 3. 25. The mean velocity profiles are seen to 
be nearly uniform and similar but about 5% lower in level than the conical 
nozzle. The turbulence levels are, however, significantly higher than those 
of the conical nozzle; and it appears that mixer 3C exhibits higher levels in 
the lobe region than does mixer 4S. Compared to the takeoff fan stream/core 
stream conditions of Figures IV. 3. 14 and IV. 3. 15, the 4S mixer turbulence 
levels are much lower while the 3C mixer levels are comparable to the levels 
shown in Figure IV. 3. 14. 

Although the results in Figure IV. 3. 25 do not truly isolate the inter- 
nal flow generated turbulence over the lobe surfaces, they suggest that the 
mixer 3C lobe design does introduce higher surface generated turbulence and 
therefore a higher internally generated noise level. Since the 3C mixer lobes 
were cut back relative to the original design intent, it is probable that 
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Figure IV. 3. 25 Exit Plane Survey of u and u T for 
Mixers 3C and 4S with Equal Core 
and Fan Stream Conditions 



cutting back of the lobes may have caused the additional turbulence genera- 
tion. Comparisons of jet plume centerline and lip line distributions of u and 
u’ for the two mixers (not shown herein) showed the mixers to be virtually 
identical and the same as the conical nozzle distributions for equal fan 
stream/core stream conditions. 

A. 3. 5 AEROACOUSTIC MODEL PREDICTIONS 

Attempts were made to predict the acoustic characteristics of each noz- 
zle using the aeroacoustic prediction model developed by Mani. Gliebe, and 
Balsa (M.G.B.), (Reference 8) and the aerodynamic performance data measured 
with the laser doppler velocimeter. The M.G.B. aeroacoustic prediction model 
allows the specification of arbitrary temperature and total pressure profiles 
at the nozzle exit plane. The downstream jet plume flow characteristics are 
then computed from the inital exit profiles. From these flow characteristics, 
the mixing noise spectrum and farfield directivity are estimated. 


As a baseline, the acoustic levels for the conical nozzle were pre- 
dicted using M.G.B. , and comparisons with measured data were made (Reference 
Figure IV. 3. 26 and IV. 3. 27). There is reasonably good agreement of the pre- 
dicted and measured spectral levels and directivities, except under flight 
conditions, where the levels tend to be slightly overpredicted. 

The mixer nozzles were similarily evaluated with comparisons of predic- 
tions and measured data (Reference Figures IV. 3. 28 and IV. 3. 29 for a typical 
example). Again, the static levels were predicted reasonably well, but the 
flight levels were overpredicted. Inspection of the power level spectra shows 
significantly different spectral shapes between the measurement and predic- 
tion. The largest differences in spectral shape occur at high frequency 
(approximately 5 KHz, to AO KHz, unsealed). These differences are probably 
due to internally generated mixing noise, which the M.G.B. prediction is in- 
capable of modeling due to lack of internal aerodynamic performance informa- 
tion. This performance information could not be obtained with an LDV system 
due to the fact that the outside nozzle shrouds the inside mixing process. 
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Figure IV. 3.28 P4 Mixer Model OASPL Directivity 
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Figure IV. 3. 29. a P4 Mixer Model Power Levels 
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Figure IV. 3. 29. b PA Mixer Model Power Levels 









Figure IV. 3. 29. c P4 Mixer Model Power Levels 
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5.0 ICLS TEST 


The full scale demonstration of technology developed under the Energy 
3 

Efficient Engine (E ) program was accomplished during the Integrated 
Core/Low Spool (ICLS) Test series. The important acoustic technology features 
which were demonstrated during this program are highlighted in Figure V.l. 

5.1 TEST PLAN 


A total of four different nacelle suppression configurations were ini- 
tially planned to be tested on the ICLS. But, due to an acoustic panel face 
sheet deformation (see Photograph V.1.1 and Reference 10), one configuration 
was changed, and another configuration was added using a readily available 
hardwall performance bellmouth inlet as opposed to previously planned 
aero-acoustic inlet, for a total of five different nacelle test configurations 
(Reference Table V.1.1). 

The hardwall nacelle configurations, unless otherwise noted, were 
achieved using Scotch Brand aluminum tape #425 (5 mil thick, with pressure 
sensitive adhesive), run axially along the panel, with approximately 25% tape 
overlap (Reference Photograph V.l. 2). The one-half treated inlet configura- 
tion (#2) was accomplished by taping the leading 0.48 meters (19 inches) of 
the inlet. The hardwall exhaust configuration (#4) had a treated turbine plug 
and a treated fan frame region between the rotor and the stator. 

Three acoustic fan speed operating lines were tested for the first four 
acoustic test configurations. Each operating line consisted of at least seven 
stabilized speed points (eight on configurations 1 and 2, Reference Table 
V.l. 2), selected to be within 50 RPM of the FPS operating speeds. 

The last acoustic test configuration was tested for only one operating 
line, but it was held longer on point (2 minutes as opposed to 1 minute) so 
that multiple acoustic samples could be taken to improve the statistical ac- 
curacy of the results. 
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Figure V.1.1 Acoustic Panel Face Sheet (Deformed) 
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TABLE V.1.1 
TEST CONFIGURATIONS 


CONFIG . 

INLET 

EXHAUST 

DAY 

TESTED 

1 

Aero Acoustic, Treated 

Treated 

6/07/83 

2 

Aero Acoustic, 1/2 Treated 

Treated 

6/08/83 

3 

Aero Acoustic, Hardwall 

Treated 

6/09/83 

4 

Bellmouth, Hardwall 

Hardwall 

6/14/83 

5 

Bellmouth, Hardwall 

Treated 

6/15/83 
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Figure V.1.2 Hardwall Taping Procedure 
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TABLE V.1.2 


ACOUSTIC TESTING - FAN SPEED OPERATING LINE 

CORRECTED FAN SPEED 


PT. NO. 

1 

2 

3 

4 

5 

6 
7 

( 8 )* 

*This point was not reached on 
on exhaust gas temperature. 


1820 

2030 

2180 

2320 

2500 

2800 

3100 

3270 

and 5 due to restrictions 


Configurations 3, 4, 
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Figure V.1.3 Peebles Site IV-D Test Stand 


A.11 testing was performed at the General Electric Aircraft Engine 
Group, Peebles, Ohio, Site IVD test site. This acoustic arena consists of a 
0.15 meter (6 inch) thick concrete test pad and a 3.96 meter (13 ft.) high 
engine centerline test stand (Photograph V.1.3). 

5.2 INSTRUMENTATION 

Nineteen 45.7 meter (150 ft.) arc microphones and four in-duct dynamic 
pressure transducers were recorded on a 28 track FM tape recorder, along with 
fan speed, core speed, time code and a reference oscillator. Sixteen of the 
45.7 meter arc microphones were positioned every 10° in a polar angle measured 
from the inlet centerline, from 10* to 160* (Bruel & Kjaer 1.27 cm dia.. Model 
4134) pointing towards the ground, 0.64 cm (1/4-inch) above the center of a 
metal plate which was glued to the concrete test pad (Figure V.2.1). The 
other three microphones (also Bruel & Kjaer Type 4134) were pointing upwards 
3.96 meters (13 ft.) above the concrete surface at 30°, 90°, and 120* (Photo- 
graphs V.2.2 and V.2.3). The dynamic pressure transducers were located at the 
positions defined in Table V.2.1. 

The nineteen microphone signals were preamplified through transis- 
torized cathode followers (Bruel & Kjaer Type 2619), powered by Bruel & Kjaer 
Type 2801 power supplies. The preamplified signals are then fed through 
approximately 230 meters (750 ft.) of coaxial cable into the tape recording 
room of the Site IV control building. Here, the signals are fed into variable 
gain amplifiers with gains settings ranging from -10 dB to +60 dB in 10 dB 
steps for normalizing incoming signals into the optimized dynamic range of the 
tape recorder. The tape recorder used was a Honeywell 9600, 28 track FM 
recorder. The recorder was set up for Wideband Group I at 30 ips tape speed. 

The four dynamic pressure transducers are of the piezo-resistive bridge 
type excited by a lOvdc power supply. As low signal strengths were expected, 
20 dB of gain was provided before the signals were fed through approximately 
250 meters (820 ft.) of coaxial cabling into the tape recording room. As with 
the microphone signals, the induct transducers were fed through a second set 
of variable gain amplifiers and were recorded on the Honeywell 9600 tape 
recorder . 
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Figure V.2.1 E Test Setup 
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Figure V.2.2 


Ground Plane Microphone Installation 
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Figure V.2.3 Centerline Microphone Installation 
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TABLE V.2.1 


DYNAMIC PRESSURE TRANSDUCERS 

Approximate 

Circumferential 


Approximate 
Station No. 

Position 

CALF) 

Transducer Type 

Description 

114 

30 

Kulite XCS-190-15 

10-32 

bolt 

151.8 

30 

Endevco 8507-15 

Panel 

Bolt Probe 

204.8 

84 

Kulite XCS-190-15 

10-32 

bolt 

286.7 

84 

Kulite XCS-190-15 

10-32 

bolt 
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All 1/3 octave analysis were performed on a General Radio 1921 1/3 oc- 
tave analyzer. Integration time was set for 32 seconds. The digitized 1/3 
octave levels are passed through an interface computer from the analyzer and 
stored on the General Electric Aircraft Engine Group's Honeywell 6000 computer 
for further processing. Post processing included correction for microphone 
and amplifier system response and corrections to standard day [25*C (77°F), 

70% RH] atmosphere conditions using the SAE ARP 86 6 A recommended procedure 
(Reference 11) . 

All narrowband, enhanced waveform, and probability density analyses 
processing were performed at the General Electric Aircraft Engine Business 
Group's Acoustic Data Analysis Center (ADAC) . This center is equipped with a 
DEC PDP11-34A based digital signal processing system (Photograph V.2.4). 

Wind speed and directs *, along wit.n temperature *.&! rrtvc t^ity 

were measured at the engine site using the General Electric Portable Environ- 
mental Data System (PEDS) . Wind speed and direction were measured at 0,3 
meters (1 ft.) and at 3.96 meters (13 ft.). Temperature and relative humidity 
were measured at 3.96 meters (13 ft.). 

Acoustic shadowing of the ground plane microphones were monitored 
on-line during testing and verified with post-test data reduction to ensure 
that all data acquired was not contaminated by shadowing effects. Shadowing 
was considered to be present when the difference between the high and low 
microphones in the one-third octave bands between 5kHz and 8kHz was beyond the 
range of 3 +1.5 dB. 

5.3 ICLS DATA 

5.3.1 FARFIELD ONE-THIRD OCTAVE DATA 

The ground plane data were averaged by taking all of the runs and re- 
peats, normalizing the RPM differences using a correction determined from a 
second order localized curve fit for the data, then arithmatically averaging 
the corrected data to find an estimate of the mean of the distribution. Six 
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dB was subtracted from these ground plane averages to simulate free field con- 
ditions. A typical tabulation of the statistical standard deviation for the 
data is given in Table V.3.1 for a sample size of 3. 

5.3.2 FARFIELD NARROWBAND DATA 


All narrowbands were digitally processed on the ADAC system with a 1024 
line analysis, valid 0 to 10 KHz, with a Hanning window, giving an effective 
bandwidth of 18.75 Hz. A total of 100 ensemble averages were taken, yielding 
an estimate of the normalized random error of the narrowband levels to be 0.4 
dB. The 45.7 m (150 ft.) arc ground plane narrowband spectra levels are dis- 
played for configuration 1, one pass through the fan speed operating line, in 
Appendix 9. 2.1. a to 9.2.8.p. 

5.3,3 FARFIELD ENHANCED WAVEFORM DATA 


Enhanced Waveform Analysis is a digital processing technique designed 
to improve the signal to noise ratio of a sinusoidal signal, in the presence 
of high random (Gaussian) background noise. The procedure requires the ave- 
raging of the digitized time domain signal before it is Fourier transformed, 
and it is accomplished using the following process (Reference Figure V.3.3.1): 

• The analog time domain signal from a microphone is digitized, with 
the digitization for each ensemble commencing concurrently with a 
once-per-rev signal from the low speed rotor. 

• Each ensemble element is arithmetically averaged with all of the 
other ensembles corresponding elements, yielding a mean time domain 
ensemble . 

• The mean time domain ensemble is Fourier transformed, squared, and 
logarithmically converted. 
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Figure V.3.3.1 Example of Enhanced Waveform Technique 


Low Spool 1/rev. time domain signal 
I ensemble 1 start 


Amplitude 



Microphone time domain signal 


Amplitude 


J A I 

\/VVA^AAAAA/ 


Average Fourier 
Levels 



f req. 


Ensemble 1 


V W Ensemble 2 

KtW 


Ensemble 3 


VW 




Fourier Levels 


WV J\jul„ 


Average of Ensembles 
1 , 2,3 


freq. 


90 



This analysis procedure can be used where turbomachinery noise is mea- 
sured in the presence of high random inflow distortion, the contribution of 
interaction effects between, for instance, a rotor and a stator can be identi- 

f ied. 

5. 3. A PROBABILITY DENSITY ANALYSIS 

Probability Density Analysis is the study of the amplitude distribution 
of a signal (see Reference 12). This is accomplished by digitizing the time 
domain signal from a microphone, computing a mean and standard deviation of 
the digitized amplitudes for each ensemble, then sorting the amplitude levels 
into mean and standard deviation normalized accumulators so that a probability 
density distribution can be determined. 

This procedure has the application that it can determine the random and 
sinusoidal content (i.e., signal-to-noise ratio) of a blade passing frequency 
tone or harmonic, by first isolating the tone with a tracking band pass 
filter, then determine the probability density distribution for the band 
passed time domain signal. If one makes the same assumption as in Section 
5.3.3 that rotor/stator interactions are sinusoidal in nature, and rotor/tur- 
bulence interactions are random in amplitude as for the enhanced waveform, 
then the relative contribution to the tone levels for these two mechanisms can 

be identified. 

Typical results of this procedure as used for the ICLS are given in 
Figure V.3.A. 

5.3.5 IN-DUCT DYNAMIC PRESSURE TRANSDUCER NARROWBANDS 

The in-duct dynamic pressure transducer narrowbands for Configuration 1 
are in Appendix 9.3. All narrowbands are digitally processed with a 1024 line 
analysis, valid 0 to 10 KHz with a Hanning window, giving an effective band- 
width of 18.75 Hz. A total of 100 ensemble averages were taken, yielding an 
estimate of the normalized random error of the narrowband levels to be 0.4 dB. 
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Figure V.3.4 Probability Density Analysis of 70° 45.7 m Microphones for Config. 1 
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5.4 


TREATMENT EVALUATION 


The acoustic suppressive treatments used on the ICLS engine are all of 
the fibrous bulk absorber type with characteristics summarized in Figures V.l 
and V . 4 . 


Two different techniques were used to select the optimized treatment 
designs. The approach adopted for designing the inlet treatment was developed 
by Dr. E. J. Rice at NASA-Lewis (Reference 13). This method allows determina- 
tion of the optimum impedance values and the corresponding suppressions from 
the knowledge of the cutoff ratio, the flow Mach number, the shear layer 
thickness ratio, the lined length ratio, and the duct diameter to wavelength 
ratio. The design approach adopted for the fan exhaust was purely empirical. 
It was based on the optimum impedance curves derived from a series of labora- 
tory tests carried out in a curved duct representing a segment of a fan ex- 
haust duct. 

5.4.1 PORTABLE IMPEDANCE MEASUREMENT SYSTEM EVALUATION (PLUNKER) 


Prior to any testing of the engine, and prior to acoustical testing of 
the engine, the acoustic impedance properties of the engine treatment panels 
was quality insured to be to design intent using General Electric’s non— de- 
structive, portable impedance measurement system (Plunker). The Plunker is a 
short tube, driven by a speaker, with two dynamic transducers to evaluate the 
direct and reflected pressure waves, thereby determining the real and imagi- 
nary parts of the acoustical impedance characteristics of a treatment sample 
placed normal to the tube (Reference Figure V.4.1.1). 

The results of these tests confirmed that the acoustical impedance 
properties were as intended, and they did not degrade with approximately 43 
hours of engine running time. Figure V.4.1.2 shows a typical example of the 
normal impedance characteristics of the fan exhaust duct evaluated at six dif- 
ferent locations prior to engine testing. 
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Figure V.4.1.1 Plunker System Used for Quality Assurance of 
ICLS Engine Treatment Panels 











5.4.2 FARFIELD TREATMENT EVALUATION 


The benefits of acoustic treatment on farfield levels was obtained by 
comparing the averaged 45.7 meter arc data projected to 1,000 ft. level fly- 
over of the different test configurations. Specifically, each treatment sec- 
tion effectively was appraised using the following comparisons: 

: Configuration 3 - Configuration 1 

Half-Treated Inlet: Configuration 3 - Configuration 2 
Exhaust * Configuration 4 - Configuration 1 

Descriptions of the test configurations are reported in Table V.1.1, 
and the results of these comparisons are shown in Table V.4.2.1 

5.4.3 IN-DUCT TREATMENT EVALUATION 

The differences between upstream and downstream dynamic pressure mea- 
surements as made for the fully treated (Configuration 1) case, corrected by 
the differences determined by the hardwall (Configuration 4) case, gives an 
independent measure of the treatment effectivity. The results are summarized 

in Figure V.4.3. 

5.5 FLIGHT PROPULSION SYSTEM PROJECTION 

The ICLS engine levels were projected to the conditions of the flight 
propulsion systems using the procedures discussed in the following sections. 
Assuming the Flight Propulsion System (FPS) has the same treatment effective- 
ness as that of ICLS, the resultant levels for the four study aircraft are 
given in Table V.5. 

5.5.1 STATIC DATABASE CONSTRUCTION 


To accurately project the ICLS engine static noise levels to FPS flight 
conditions, the composite system levels needed to be segregated into its sepa- 
rate primary components: fan noise, turbine noise, booster noise, jet noise, 
and combustor noise. This was accomplished using the procedures schematized 
in Figure V. 5 .1.1. 
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TABLE V.4.2.1 


TREATMENT EFFECTIVTTY 
Static Data Projected to a Level Flyover 

A EPNL 

• Inlet Evaluated (Configuration 3-1) 

• Half Inlet Evaluated (Configuration 3-2) 

• Exhaust Evaluated (Combination of Configurations (1 and 4) - 1; 
i.e., ~ Treated Inlet 


APPROACH TAKEOFF 


Alt. 400 Ft. 
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V ac 226 Ft. /Sec. 
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NIK 

(RPM) 
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3100 

Inlet 
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2.9 
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4.6 

2.2 

Half Inlet 

( AEPNdB) 

2.6 

4.3 

3.4 

3.1 

4.3 

1.0 

Exhaust 

(AEPNdB) 

2.0 

2.5 

2.7 

2.9 

1.9 

1.2 
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Narrowband Level, dB 



Frequency, Hz. 
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TABLE V. 5 

EPNL FLIGHT NOISE ESTIMATES FOR E 3 AIRCRAFT 




Boeing Twinjet 
SLS F n = 37,710 lb. 
TOGW = 243.660 lb. 

Douglas Trijet 
SLS F n = 41,230 lb. 
TOGW = 497.000 lh 
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SLS F n = 40,757 lb. 
TOGW = 452. 85 7 1h 
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Figure V.5.1.1 Database Construction Flowchart 
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First, the static jet and combustor levels are predicted using the pro- 
cedures discussed in SAE ARP 876B (Reference 14) and the engine performance 
cycle as determined at the time of testing. These predicted levels are loga- 
rithmically subtracted from the averaged freefield 45.7 meter arc one-third 
octave data (as tabulated in Appendix 9.1). 

Next, the booster and turbine tones are identified in the narrowband 
spectra based on blade counts (Reference Figure V.5.1.2) and physical fan 
speeds. The one-third octave contribution of these tones are determined, and 
their effect is removed from the averaged 45.7 meter arc one-third octave data 
with the combustor and jet noise components removed. 

The net result of this analysis is the generation of three separate 
component databases: 

• Fan noise database 

• Booster tone database 

• Turbine tone database 

The FPS fan noise database was obtained by scaling the previously de- 
termined static fan noise database, correcting for cycle differences in fan 
total weight flow and fan tip speed between the ICLS and FPS engines. The 
scaling procedures used were based on General Electric *s commercial engine 
experience. 

The FPS booster and turbine databases are the unsealed component data- 
bases as determined in the previous paragraphs, selected to have a slightly 
higher tip speed than the FPS target tip speed. This selection tends to 
slightly overpredict the levels, for a more conservative estimate of the mar- 
gins expected relative to the FAR 36 Stage III rule. 

5.5.2 FAN NOISE FLIGHT CLEANUP DETERMINATION 


As the ICLS engine was tested statically without a turbulence control 
structure, strong inlet turbulence distortions generated abnormally high fan 
tone levels as compared to what is expected in flight. Based on General 
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Electrics commercial turbofan experience, it has been found that modem sig- 
nal processing techniques, such as those discussed in Sections 5.3.3 and 
5.3.4, accurately identify the relative contribution of the turbulence distor- 
tions, so that their effect can be isolated from the data. These contribu- 
tions can be summarized in a table of corrections, based on the assumption 
that flight turbulence levels are significantly reduced, or "cleaned up" 
(Reference Table V.5.1). 

These corrections have been determined for each individual speed 
tested, then they were averaged over two speed regimes to improve the statis- 
tical significance of the estimate. Two speed regimes were selected as the 
directivity characteristics of fan noise source change due to the extremity of 
operating conditions. 

5.5.3 FPS FLIGHT PROJECTION PROCEDURE 


The flight FPS jet and combustor noise components were predicted using 
the methods discussed in Reference 14 and the projected FPS performance 
cycle. The predicted jet and combustor, along with the FPS fan, booster, and 
turbine components were projected individually to flight using corrections for 
spherical divergence, air attenuation, Doppler shifting, and dynamic amplitude 
effects. The flight projected components are then summed and an Effective 
Perceived Noise Level (EPNL) is calculated. 

5.5.4 COMPARISON TO PRETEST PREDICTION 


Predicted fully treated and measured noise levels are shown as a func- 
tion of angle from the engine in Figure V.5.4.1 to V.5.4.8. Data is presented 
for three test configurations over a range of fan speeds. In Figures V.5.4.9 
to V.5.4.14, the frequency distributions are shown for 60° and 120° angles for 
selected fan speeds. 

The measured ICLS test data show that the overall engine’s acoustic 
performance was, in general, as expected. However, there are three minor 
areas where the pretest predictions did not match the data as well as the: 
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Figure V.5.4.2 



ANGLE TO INLET IDEOREESI 



PNLT IDB) 


o 

QO 


Figure V.5.4.3 




109 


Figure V. 5.4.4 
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High speed aft measured levels are underpredicted - All measure- 
ments were made on a polar arc centered on the fan face. As jet 
noise is a distributed source, with an apparent source location 
located several diameters downstream from the fan face, the mea- 
surements were made in the nearfield of the source. The jet noise 
prediction methodology used (SAE ARP 876B) does not have a source 
location procedure to account for this. 

Low speed forward quadrant and 120° levels are overpredicted - This 
is probably due to an overprediction of the fan rotor-turbulence 
interaction noise effects on the higher harmonics. 

Aft angles, all speeds show overpredicted turbine levels - The tur- 
bine tones appear to be broadened spectrally and lower m amplitude 
than expected, probably due to turbulence in the jet mixer. 


6.0 COMPARISON AND DISCUSSIONS 


6.1 CUT-ON FAN NOISE CHARACTERISTICS 

It was demonstrated during the fan scale model test (Section 2.3.1) and 
confirmed by comparisons to scaled CF6-50 data (Figures VI. 1.1 to VI. 1.3) that 
cut— on fan blade passing frequency levels with wide rotor— stator spacing are 
similar to cut-off fan blade passing frequency levels with tighter spacing. 


6.2 EXHAUST MIXER NOZZLE NOISE CHARACTERISTICS 

The exhaust nozzle scale model test demonstrated that forced mixer ex- 
haust nozzles are quieter than separate flow nozzles and similar to conic flow 
nozzles for the same thrust. (Reference Photograph VI. 2 for example of ICLS 
mixer. ) 

6.3 KEVLAR BULK ABSORBER CHARACTERISTICS 

Both the fan scale model test and the ICLS test verified the suitable 
applicability of Kevlar as a bulk absorber material for acoustic treatment 
panels . 

6.4 FAN NOISE SCALING TECHNIQUES 


Comparison of the Rotor 11 scale model data scaled up to ICLS condi- 
tions and the ICLS full scale data verified the fan modeling techniques used. 

Rotor 11 data was scaled up to the full size ICLS conditions by first 
selecting tip speeds equal to those tested on the ICLS. Then after shifting 
the blade passing frequency tone to the correct frequency band, the amplitudes 
of the scale model data were adjusted using the following relationship: 

-» ■ i » * 10 ioi fr) * 50 io! » fe) 
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Figure VI. 1.3 Comparison of 1/3 Octave BPF Directivity for E 3 ICLS 
and CF6-50 LNN at Equal Tip Speeds 
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Figure VI. 2 ICLS Exhaust Mixer Nozzle 
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Where: L = Full scale tone level 

= Scale model tone level 

W = Full scale weight flow 

C O 

W SM = Scale model weight flow 

V = Full scale tip speed 

V = Scale model tip speed 

On 

No adjustments were made to the data to reflect hardware design dif- 
ferences, e.g., vane-blade ratio and spacing (for BPF and harmonics), blade 
metal angles (for broadband noise), blade details (radial mode distribution) 
and booster effects (combination tones). 

Figures VI. 4.1 to VI. 4. 3 show the comparisons of the hardwall inlet 
configurations at 30 , 60°, and 90* at 45.7 meter arc freefield conditions for 
3,100, 2,800, and 2,320 RPM corrected fan speeds. The scaled model data is 
generally in good agreement with the ICLS data, except, as expected, at 90° 
where exhaust radiated noise contaminates the ICLS data. As there are higher 
induced inflow turbulence levels at the ICLS outdoor test stand structures 
than the scale model anechoic chamber structures, higher fan tones were ex- 
pected at the cutback (2,800 RPM) and approach (2,320 RPM) speeds. In addi- 
tion, at low speed, the booster and booster plus fan combination tones become 
significant and contribute to the corresponding one-third octave bands. 


Figures VI. 4. 4 to VI. 4. 6 show the similar comparisons using the treated 
inlet configurations. Again, the scaled model and the full scaled data are in 
reasonably good agreement. 

It should be noted that there is a potential problem with the scaling 
techniques used. By shifting the scale model several one-third octave fre- 
quency bands so that the blade passing frequencies of the model and full scale 
coincide, the assumption is made that the size and magnitude of the ingested 
turbulence is also scalable. The scale model data is typically between 16 KHz 
to 40 KHz. If the turbulence effects are not scalable, then it would be 
expected that its effect at these frequencies would be rapidly diminishing 
with harmonic number, and the scale model will have a higher fall off rate. 
This effect is evidenced in the data. 


126 



ORIGINAL FACE A 
OF POOR QUALITY 


• 150' Arc 

• 77°F, 70% RH 

• Peebles, Site 4-D 


-B* E ICLS, 3100 rpm 
A Rll S/M, 12880 rpm 


SPL(dB) 


V- 


#t- 

A t* A 


— 

A 


SPL(dE) 


A A ^ & A 


A t J 


& • \A 


SPL(dB) 


A >. M 


. — - v « ^ uj \ 

& A '\j‘ 


800 2000 8000 12800 


Freq. (Hz) 


Comparison of Full Scale E ICLS Test Results with 
Rll Scaled Model Fan Rig Data (Hardwall Inlet) 


127 



ORIGINAL PAGE IS 
OF POOR QUALITY 


• 150' Arc _e_ f 3 ICLS, 2800 rpm 

• 77°F. 70% RH 



Freq. (Hz) 

Figure VI. 4. 2 Comparison of Full Scale E ICLS Test Results with 
Rll Scaled Model Fan Rig Data (Hardwall Inlet) 


128 


• 150’ Arc 

• 77°F, 70% RH 

• Peebles, Site 4-D 


ORIGINAL PAGE is 
OF POOR QUALITY 

— e- F 3 ICLS, 2320 rpm 
A Rll S/M. 9660 rp m 



"A" 


ZL - -T— L 


^ "/a ^ 


A 


V 


SPL(dB) oJ_ 


90 


& A 


A 


800 2000 8000 12800 


Freq. (Hz) 


3 

Comparison of Full Scale E ICLS Test Results with 
Rll Scaled Model Fan Rig Data (Hardwall Inlet) 


Figure VI .4 .3 



• 150' Arc 

• 77°F, 70% RH 

• Peebles , Site 4-D 


-H9- F 3 ICLS , 3100 rpm 

& Rll S/M % 12880 rp m 


SPL(dB) 


A 



SPL(dB) 




Freq. (Hz) 

3 

Figure VI. 4. 4 Comparison of Full Scale E ICLS Test Results with 
Rll Scaled Model Fan Rig Data (Treated Inlet) 


Or.?v. PAGE: IS 

OF ruOf( QUALITY 


130 


ORIGINAL PAGF. IS 
OF POOR QUALITY 

«- F 3 ICLS, 2800 rpm 
& Rll S/M, 11914 rpm 


• 150’ Arc 

• 77°F, 70% RH 

m Peebles, Site 4-D 


SPL(dB) 



30 


SPL(dB) 



Hr 


60 


SPL(dB) 


a— 


A 






X 


Si 




A A A 
A 


A 


A 


& 


80 0 


2000 ?>000 

Freq . (Hz) 

.3 


1ES00 


90 


Figure VI. 4. 5 


Comparison of Full Scale E 3 ICLS Test Results with 
P11 Cralprf Model Fan Rig Data (Treated Inlet) 


:V 


131 



• 150* Arc 3 

• 77°F, 70% RH “®" F ICLS, 2320 rpm 

• Peebles, Site 4-D A Rll S/M, 9660 rpm 


SPL(dB) 



30 


SPL(dB) 






A 


.A. 


& 


60 


SPL(dB) 






'Nf 


a a 


^ A A 


a 


800 2000 5000 12500 

Freq. (Hz) 


90 


Figure VI. 4 . 6 


3 

Comparison of Full Scale E ICLS Test Results with 
Rll Scaled Model Fan Rig Data (Treated Inlet) 


c^icr;- pp.qe is 

OF PQuR O’JAUTY 


132 



6.5 


JET EXHAUST MIXER SCALING TECHNIQUES 


Comparison of the scaled mixer nozzle model data presented in Section A 
of this report to the full scale ICLS data verified the jet scaling tech- 
niques, and it substantiated the use of scale model tests for exhaust nozzle 
acoustic design purposes. 

The mixer nozzle model data was scaled to the ICLS conditions using the 
data points which had similar bypass ratios and mean mixed velocities. The 
one-third octave frequency bands are shifted to lower frequencies based on 
maintaining equivalence of Strouhal numbers. The relationship relating the 
scale model and full scale frequencies is: 



Where: f- = Full scale frequency, Hz 

ts 

f = Scale model frequency, Hz 
sm 

d = Scale model diameter, m 
sm 

d- = Full scale diameter, m 
ts 

No adjustments were made to reflect differences in jet apparent source 
location and the directivity and spherical divergence corrections associated 
with such. 

Figures VI. 5.1 and VI. 5. 2 show typical directivity comparisons of the 
overall sound pressure level of the scaled model mixer levels and the full 
scale ICLS data. These comparisons show good agreement between the scaled 
model and the full scale data at these high power points (low power points 
were not compared due to contamination of the OASPL's because of turbo- 
machinery related noise) . 

Figures VI. 5. 3 to VI. 5. 8 show selected spectral comparisons correspond- 
ing to the high power OASPL directivities discussed above. The spectral 
shapes observed are also in good agreement, with the small differences at low 
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Figure VI. 5.1 OASPL Directivity Comparison 
of Scaled Model Data and Full 
Scale ICLS Data at Takeoff Power 



to lalot (Do«rMO) 


Figure VI. 5. 2 OASPL Directivity Comparison 
of Scaled Model Data and Full 
Scale ICLS Data at Cutback Power 
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Figure VI. 5. 3 

60° Spectral Comparison of 
Scaled Model Data to Full 
Scale ICLS Data at Takeoff 
Power Power 



rr**»«cr (to) 


Figure VI .5 .4 

90° Spectral Comparison of 
Scaled Model Data to Full 
Scale ICLS Data at Takeoff 
Power 
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Figure VI. 5 .5 

120° Spectral Comparison of 
Scaled Model Data to Full 
Scale ICLS Data at Takeoff 
Power 
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frequency attributable to mixer cycle differences, measurement arc differences 
(the ICLS measurement arc was centered on the fan face, the scale model mea- 
surement arc was centered at exhaust nozzle exit plane, approximately 4.8 
meters different), and apparent source location differences between the two 
measurement schemes used (apparent source locations are different between the 
two tests due to differences in the relationship of distributed source effects 
and microphone locations). Large differences are expected at frequencies 
above 1,000 Hz since ICLS full size engine included other turbomachinery 
component noise contributions, while the nozzle scaled model data was for jet 
noise alone. 

6.6 COMPARISON OF ICLS TO THE CF6-50 AND REFERENCE ENGINE 

The overall demonstration of the acoustic technology developed under 
this program can best be seen by comparison of the ICLS to the CF6-50 refer- 
ence engine. One of the more dramatic comparisons is the PNLT vs thrust cor- 
relation shown in Figure VI. 6.1. This figure shows the substantial reduction 

3 

of noise generated by newer technology E engine when compared to the older 
technology CF6-50. The reduction of lower powers are due to improvements in 
fan rotor/IGV spacing, turbine vane/blade ratio selection and treatment selec- 
tion. Reductions at higher powers are primarily due to the improved exhaust 
mixer nozzle as opposed to the separate flow nozzle used on the older tech- 
nology engine. 

These differences in design technology are further evidenced by com- 
parison of the margins relative to FAR36 Stage 3 rule (Reference Table VI. 6). 

3 

For example, the margins of the newer technology E powered Douglas Trijet 
are significantly better than the older technology CF6-50 powered DC-10 Trijet 
(values quoted are taken from Reference 15). 
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TABLE VI. 6 

MARGIN RE FAR36 (STAGE 3j 


Takeoff 
Sideline 
Approach 

Note: denotes exceeding FAR36 limits. 


E 3 Projected 
Douglas Trijet 

TOGW = 497.000 lb. TOGW 

4.4 (Full Power) 3 


CF6-50C2 
DC-10'30 
= 555.000 lb. 

.5 (Cutback) 

.3 

.1 
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7.0 CONCLUSIONS 


It is projected that advanced aircraft powered by engines using the de- 
sign concepts developed under this contract will meet noise regulation goals 
with a minimum average growth margin of 3.7 EPNdB (Table VII). 

Several notable acoustic technological contributions were made during 
this contract: 

• Demonstration of cut-on fan noise characteristics and acceptability 


• Demonstration of jet exhaust mixer nozzle noise characteristics 

• Demonstration of Kevlar bulk absorber suppression panels 

• Verification of fan model noise scaling procedures 

• Verification of mixer nozzle model noise scaling procedures 
These characteristics and procedures are elaborated in the Appendix. 
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TABLE VII 


SUMMARY 


PROJECTED AIRCRAFT NOISE LEVELS MEET ACOUSTIC PROGRAM 
GOALS WITH AVERAGE GROWTH MARGIN RELATIVE TO FAR36 (STAGE .3, 


Approach • 
Full Power Takeoff: 
Sideline : 


3.7 EPNdB 
4.5 EPNdB 
7.2 EPNdB 


141 



8.0 REFERENCES 


Kovich, G. , Moore, R. D. , and Urasek, D. C. , "Performance of Transonic 

Fan Stage with Weight Flow Per Unit Annulus Area of 198 Kilograms Per 

2 

Second Per Square Meter (40.6 lb/sec)/ft )," NASA TM X-2905, November 
1973. 

Bekofske, K. L. , Sheer, R, E., and Wang, J. C. F., "Fan Inlet Distur- 
bances and Their Effect on Static Acoustic Data," ASME Paper No. 

7 7-GT-63 , March 197 7 . 

3 

Sandusky, G. T., "E Scale Model Vane Frame Test Memo," October 30, 
1978. 

Anon, "High Velocity Jet Noise Source Location and Reduction Program, 
Task I Supplement - Certification of the General Electric Jet Noise 
Anechoic Facility," FAA-RD-76-79 , la, February 1977. 

Shields, F. D. and Bass, H. E. , "Atmospheric Absorption of High Fre- 
quency Noise and Amplication to Fractional Octave Bands," University of 
Mississippi, NASA CR-2760, June 1977. 

Knott, P. R., Scott, P. F. and Mossey, P. W. , "High Velocity Jet Noise 
Source Location and Reduction Task 3 - Experimental Investigation of 
Suppression Principles: Vol. IV — Laser Velocimeter Time Dependent 

Cross Correlation Measurements," FAA-RD-76-79, III-IV, December 1978. 

Kuchar, A. P. and Chamberlin, R. , "Scale Model Performance Test Inves- 
tigation of Exhaust System Mixers for an Energy Efficient Engine (E ) 
Propulsion System," AIAA 18th Aerospace Sciences Meeting, January 
14-16, 1980, AIAA Paper No. 80-0229. 

Bushell, K. W., "Measurement and Prediction of Jet Noise in Flight," 
January 1975, AIAA Paper No. 75-461. 


REFERENCES (Concluded) 


9. Gliebe, P. R. , "High Velocity Jet Noise Source Location and Reduction, 
Task 2 Supplement - Computer Program for Calculating the Aeroacoustic 
Characteristics of Jets from Nozzles of Arbitrary Shape," GE/FAA Contrac- 
tor Final Report No. FAA-RD-76-79 , Ila, October 1977. 

10. Steams, E. M. et. al. , "Energy Efficient Engine Component Development 
and Integration, Integrated Core/Low Spool Test Vehicle Test Memo, 
R83AEB424 , July, 1983. 

11. SAE ARP 866A, "Standard Values for Atmospheric Absorptions as a Function 
of Temperature and Humidity," March 1975. 

12. Bendat, J. S. and Piersol, A. G. , Random Data: Analysis and Measurement 

Procedures , Wiley- Interscience , New York, 1971. 

13. Rice, E. J., "A Theoretical Approach to Sound Propagation and Radiation 
for Ducts with Suppressors," NASA TM 82612, Prepared for the 101st Meet- 
ing of the Acoustical Society of America, Ottawa, Ontario, Canada, May 
18-22, 1981. 

14. SAE ARP 876B , "Gas Turbine Jet Exhaust Noise Prediction," June 1981. 

15. DOT Advisory Circular 36-1C, "Certificated and International Airplane 
Noise Levels," June 6, 1983. 


143 



9 . 0 APPENDIX 


AVERAGE SOUND PRESSURE LEVELS 


preceding, page 


blank not filmed 


145 



146 


16214ES/FSDR/ RPMAVG 


Appendix 9.1.1 


AVERAGE SOUND PRESSURE LEVELS 
7 7 0 DEG~>~7“7 0~ PEr£ FN T~ R H DAY. SAE 150^ F T~Vr1T 
IDENTIFICATION 


1 1/14/63 


6 935 PAGE 1 


AVERAGE - CIAE103G/P 1 "ia20AcT 

INPUT - Cl AE1 Orin ,'P I XO2510 
— — £!A(L! ii'ig / p i 


CIAEI03G/P I X02G00 


ANGIES MEASURED FROM INLET, DEGREES 


FREQ 

10 

20. 

30. 

50 

65 1 

66 1 

65 4 

63 

72 6 

72 9 

71 9 

60 

67. 7 

66 2 

65.0 

100 

67 9 

66 7 

65. 7 

125 

67 8 

66 O 

67. 3 

160 

68 9 

66.6 

67. 9 


40 


SO. 


60 


200 

68 9 

69 0 

69 7 

70 9 

250 

69. I 

69 4 

69 4 

69 5 

315 

71 . 9 

71 6 

715 

714 

400 

70 9 

71 4 

70 3 

71.0 

500 

69 6 

69 7 

69 2 

69 9 

630 

72. 2 

71 5 

70 9 

71 0 

600 

78 0 

77.5 

74 5 

74 6 

1000 

66 2 

67 5 

82 7 

83 7 

1250 

814 

60 3 

77 a 

75 0 

1600 

91 . 3 

95. 5 

94 1 

85 8 

2000 

87 6 

89 1 

90 0 

66 2 

2500 

82.4 

82 4 

816 

82 3 

f 3,50 

83 4 

85 2 

62 6" 

81.9 

4000 

64 . 0 

87 0 

81 7 

810 

5000 

63 6 

83 6 

817 

8 1.3 

6300 

64 1 

05 4 

85 7 

82 6 

6000 

61 9 

82 0 

80 1 

79 6 

1 0000 

79. 3 

79 1 

77 1 

7/0 

OASPL 

96 1 

96 5 

97 1 

93 7 

PNL 

108 5 

110.9 

109 4 

1 or> 9 T 

PNLT 

110 7 

114.5 

112 6 

1 09 9 t 

DBA 



96. 7 

99. 2 

97 9 

94 . 3 

| APNLW* 108 6 

IPNLW= 117 



70. 

80 

90 

100 

66 

4 

6 7 

. 6 

68 

6 

69 

4 

68 

5 

69 

4 

69 

O 

70 

3 

66 

8 

<57 

. 7 

68 

4 

69 

7 

67 

. 1 

08 

.4 

70 

0 

71 

2 

68 

1 

69 

4 

70 

O 

70 

9 

09 

3 

70 

8 

71 

0 

70 

7 

71 

1 

73 

P 

72 

. a 

71 

8 

68 

5 

68 

. B 

69 

7 

70 

5 

69 

7 

70 

1 

70 

. 7 

71 

6 

70 

2 

71 

1 

71 

. 8 

73 

9 

73 

1 

71* 

5 ‘ 

73 

3' 

75 

0 

70 

3 

70 

3 

71 

7 

73 

7 

69 

9 

70 

5 

70 

9 

72 

4 

75 

4 

_ 74 

3 

_73 

5 

75 

2 

' no' 

7 

C-9 

r- 

68 

7 70 

3 

78 

C 

76 

6 

74 

3 

75 

7 

75 

3 

74 

3 

72 

0 

73 

1 

74 

6 

74 

3 

73 

0 

73 

6 

71 

2 

73 

2 

72 

4 

73. 

4 

70 

8 

73 

5 

72 

4 

73 

5 

70 

2 

73 

9 

72. 

3 

74 . 

4 

69 

1 

74 

3 

71 

9 

73 

5 

67. 

9 

75 

3 

70. 

8 

72 

5 

66 

5 

77. 

0 

71 

3 

73 

0 

85 

4 

86 

6 

85 

4 

86 

6 

'97. 

7 

98 

6 

97. 

6 

98 

9 

99 

0 

i cn 

4 

98 

9 

100 

2 

64 

9 

85 

6 

84 

0 

85 

4 


1 10 

120 

1 30 

140 

ISO. 

160 


70. 9 

7? 4 

74 4 

76 1 

77 6 

79 1 

PWL 

1 25 7 

71.6 

_73 0 

74 6 

76. 0 

77.3 

78.0 126 5 

71 . 1 

72 5 

74 . 2 

75.5 

76.6 

76 3 

125 l" 

71.7 

73 3 

74. 7 

?r». 6 

77 5 

75.6 

125.9 

72 1 

74 1 

75 6 

>6 6 

77.0 

75 2 

126 2 

?i^Q_ 

74 1 

73 4 

76 5 

75.6 

74 8 


73 0 

75 G 

76.6 

76 0 

75 3 

73 4 

127 3 

/i a 

73 0 

74 7 

75 4 

73.7 

72.0 

125.4 


73 9 75 3 76 B 70 1 


75 5 

76 

6~ 

76. 7 

74 . 7 

75 

6 

75 4 

73 5 

74 

3 

75 0 

75 5 

79 

3 

78 6 

71.1 

71 

6 

7-1 0 

76 3 

77 

6 

813 

75 0 

76 

7 

79 3 

73 5 

75 

2 

78 3 




67.7 127.5 
73 7 139 6 
715 1 36 5 
73 3 13Z.6 
70 9 132.6' 

70.6 133.1 
71.3 133.3 

71.6 134.4 
69 7 132,8 
66 8 133.0 



_9J _? 915 

104.5 1 04 O 
1P6 i 5 

90 7 90 2 


89. 1 


LAPNLW= 96 4 


100.4 
102 3 

66 4 


87 3 
97 9 
99 6 
63. 5 


145 7 


L I PNLW= ga . 7 


TPNLW= 116 t" 


I DENT I F I C AT I ON 
C1AEI03O/P 1 182OA0 


JEST DATE 
06 07 - 63 


LOCATION 
PE Flu rs jo 


GP Ml CS/FUl.LV TREATEO/COB ERFEFIEIO CORR 


acoustjc range 

150 FT ARC 


rce erence rpm 

I 820 . ' 


AR I TH AVG FNK 
9663 


J ALPHA 

SAE>~? 


_ p AMB 
28. 74 


02 


PWL AR EA 

full sphcre 


ORIGINAL PAGE IS 
OF POOR QUALITY 


ymi 


Appendix 9.1.2 


1 62 1 4ES/FSDR/RPMAVG 


11/14/63 6.935 PAGE 1 


AVERAGE SOUNO PRESSURE I EVELS 
77 6 DEG F ,/0 PfRCENTR H DAY SAE i 50 0 FT ~ARC 
IDENTIFICATION 

AVERAGE - C 1 AE 1 03G Vp 1 2030A0 

INPUT - C1AE103G/P 1 X025OO C1AE103G/P 1 X02380 

C!AE.I010/£_. 1 


ANOIES MEASURED FROM INIET. DFGREES 



10. 

20. 

30. 

40 

FREQ 





50 

66 8 

67. 3 

66 5 

68 1 

63 

72 7 

72 9 

718 

74 9 

60 

69 1 

66 1 

67.3 

6/ 3 

100 

69 6 

66 5 

67.9 

68 5 

125 

69 7 

69 3 

69 3 

70 2 

160 

70 4 

70 1 

69 5 

70.4 

200 

71 a 

71 4 

71.0 

72 2 

250 

70. 1 

70.6 

71.1 

712 

315 

73 0 

73 0 

72. 6 

73. 2 

400 

71 7 

72 2 

72 3 

73 0 

500 

7 1 . 0 

70. 8 

72 0 

72.0 

630 

73 5 

72 2 

73 1 

73 1 

600 

77.6 

77.2 

76 . 3 

75 2 

10O0 

87.8 

89. 0 

86 0 

84 6 

1250 

65 5 

64 6 

82. 7 

80 5 

1600 

63. 2 

83 5 

815 

79 n 

2000 

90 2 

92.0 

88. 7 

87 . 5 

2500 

84 6 

85 O 

83 P 

82 6 

3150 

64. 1 

84. 7 

85 5 

85 4 

4000 

66 1 

86 1 

84 G 

85 O 

5000 

65 5 

86 2 

85 3 

85 6 

6300 

85 6 

85 3 

83 C 

84 1 


8000 

10000 


OASPL 96 6 97 3 95 3 94 8 


PNL 109 5 HO 4 
PNLT 111.6 113.1 
DBA 97.0 97 6 



APNLW* 109.4 


I PNLW = 117 4 


70 

80. 

90 

100 

1 JO 

120 

1 30. 

140. 

150 

160 


I 













PWL 

I 

68 8 

70 

4 

70 8 

72 2 

73 6 

75 

4 

77 4 

79 6 

819 

83 8 

129 2 


70 3 


0 

716 

7«L 9 74 1 

75 

3 

77 5 

79 4 

81 6 

82 6 

129.4 

1 

69 7 

70 

5 

71 4 

72 5 

73 9 

75 

6 

77 6 

79. 3 

810 

80 B 

128 6 


70 2 

71 

5 

72.5 

73 1 

74 4 

76 

4 

78 3 

79.9 

81.4 

79 4 

129.1 

1 

713 

71 

9 

72 8 

73 7 

75 3 

76 

9 

76 . 6 

79. 7 

61.2 

78 6 

129.3 


70 9 

71 

3 

72 5 

73 6 

7<L 7 

76 

6 

77 9 

79 

79. 1 

76 5 

128.7 

n 

71 6 

73 

2 

73 3 

75 1 

75. 3 

76 

4 

79 1 

7P 8 

78.6 

77 5 

1 29 2 


715 

71 

7 

72. 7 

73 6 

74 . 7 

7T. 

0 

77.3 

77 8 

77. 1 

75 0 

128. 1 


72 0 

72. 

2 

72 6 

74.2 

75 2 

76 

4 

77.5 

78 2 

77.3 

75.0 

128 7 


71 9 

72 

9 

73 7 

76 2 

76 9 

78 

2 

78 7 

78 3 

76 7 

75.2 

129 6 


72 5 

73 

4 

75. 0 

76 6 

77 5 

77 

9 

78 6 

76. 1 

75. 8 

73. 2 

129.5 


71 6 

73. 

1 

74 3 

76 0 

77 2 

77 

3 

77 9 

■»6 8 

75.0 

72.4 

129.1 


71.5 

72 

9 

72 9 

74 4 

76 1 

75 

6 

77.0 

76.0 

73.6 

71 . 5 

128 6 


77 3 

77 

O 

74 8 

76 3 

77 4 

80 

1 

80 0 

78^6 

77 0 

75. 6 

135 2 


73 7 

73 

6 

7? 6 

73 8 

75 5 

76 

1 

77 4 

76 2 

73.7 

72 2 

131.9 


73 1 

73 

4 

74 1 

74 3 

74 8 

75 

7 

78 1 

75 4 

73.0 

71.0 

1311 


78 3 

7G 

O 

74 9 

75 9 

77 O 

79 

O 

82 r 

79.0 

76. 9 

73.4 

137 6 


73 5 

74 

0 

72 4 

74 4 

75 4 

77 

7 

70 7 

77 8 

74 5 

71.7 

133.1 


76 6 

76 

2 

74 2 

75 6 

76 1 

78 

1 

614 

78 5 

74 . 8 

72 7 

135 7 


73 1 

74 

8 

75 7 

78 5 

77 5 

79 

4 

81.1 

78 4 

74 7 

72 5 

135 0 


73 3 

75 

1 

74 5 

76 6 

76 2 

79 

8 

81 9 

78 8 

74 . 3 

71.4 

135 6 


73 0 

74 

9 

73 3 

75 1 

77 0 

78 

7 

82 1 

80 1 

74 9 

72 2 

1 35 3 


71 4 

75 

8 

71 9 

73 4 

74 3 

77 

1 

80 7 

79 0 

72 4 

69 6 

1 34 5 


70 7 

76 

1 

71.5 

73 9 

72 6 

76 

5 

80 2 

78 2 

70 9 

67 7 

134.4 


86 9 

87 

7 

87 1 

88 7 

89 6 

91 

2 

93 3 

92 4 

916 

90 7 

146.4 


00 0 

100 

5 

99. 9 

1019 

102 2 

103 

9 

106 1 

104 1 

101.3 

99 2 



017 

lOI 

7 

ion.3 

1 0? 5 

102 6 

105 

4 

10. 1 

1 04 7 

102 5 

IOO 6 



06 2 

86 

6 

85 6 

87 3 

88 2 

ee 

8 

92 1 

89 9 

06 8 

84 5 



= 97 

8 


L 1 PNI W = 101 

. O 

TPNL W 

= 116 

1 






I DENT I FI CAT I ON 
CIAE103G/P I 2D30A0 


TEST DATE 
Of. - 07 83' 


LOCATION 

prrili Fi. 40 


ACOI J S r 1C RANGE 
ISO FT ARC 


REFERENCE RPM 
2030 


ARITH AVO FNK 


I ALPHA 


PWL A REA 
FULL SPHERE 


OP M I C S /FULLY T RF ATFD ' f.DB FRFFFIFLO CORR '*21102 


f U 


(Jj 


4S 

-4 


OF Pcq 



148 


16214FS/FS0R/RrMAVG 


Appendix 9.1.3 


11/ 14/03 8 933 PAGE 1 


AVERAGE SOUND PRFSSURE l FVELS 
7/.0 DFG F , 70 PERCENT R H OAY , SAF 1300 FT ARC 
IDENTIFICATION 

AVERAGE * C IAf' I 030 Tf~\ 


ZI80A0 

INPUT - CIAF1D30/P | X02530 

— CjAFlOJO/ P 1 XQ23 90 


CIAE103G/P 1 X02490 


ANGIES MEASUREO FROM INLET. DEGREES 



10. 

20 

30 

40. 

FREO 





50 

68 3 

68 8 

67 8 

69 6 

63 

73 6 

73 3 

72 1 

75 1 

80 

72 0 

70 6 

69. 7 

69 9 

100 

71 3 

69 . 3 

69 5 

70 5 

125 

714 

70 9 

71 4 

72.4 

ICO 

719 

72 0 

72.0 

72 4 

200 

72 a 

72.4 

73. 7 

73 7 

250 

71 . 3 

72 4 

72.5 

73. 1 

315 

73 7 

74 0 

73 8 

74 2 

400 

72 8 

74 4 

73 3 

73 9 

300 

72 3 

72 4 

72.3 

73.6 

630 

74 7 

74 0 

73.4 

74 8 

800 

78. 3 

77 7 

75 8 

76 4 

1000 

84 8 

84 3 

81.9 

81 2 

i 250 

91 4 

90 9 

88 4 

88 1 

1600 

63 . 6 

83 7 

81 9 

79 9 

2000 

90 1 

93 7 

91 . 2 

87, 6 

2300 

90 0 

95. 9 

89 1 

86 7 

3130 

83 8 

87 2 

88 4 

90 4 

4000 

85 3 

85 2 

84 2 

84 0 

3000 

86 7 

86 8 

85 6 

85 9 

6300 

83 3 

85 2 

83 8 

84 5 

8000 

84 4 

84 7 

84 2 

83 8 

lOOOO 

83 2 

83 1 

62 7 

82 2 

OASPl 

97 9 

100 2 

97 3 

96. 7 

PNL 

110 9 

114 1 

110 3 

1110 

PNL T 

113 3 

117.4 

112 5 

113 5 

DBA 

98. 5 

1010 

98 0 

97 2 

APNLW= 1 1 

1 7 

1 PNC W= 119 


100 . 



6 _ 8®. 2_ 90 8 
? 101 8 103 7 

no :i 103 i io 4 4 102 a 104 

9? 6 83 9 836 878 89 


L APN1 W - lOI 6 


L I PNI.W= " I 04 



108 0 103 2 
915 89.0 


103 

86 


TPNLW= 118 e 


IDENTIFICATION 

C IAF I 030"/ P 1 218080" 


TEST DATE 
Of. 07 83 ■ 


tOCATIGN 
PM Dl FT. JQ 


ACOUST I C RANOE 
ISO " F l' ARC 


GP MICS/FUILY TRI ATFD/fOO FRff.riELD CORR./F2I102 


REFERENCE 

2180 


120 

77 6 
78 2 

78 6 

130. 

80 3 
80 9 

ah 9 

140. 

82 6 

... 32 4 _ 

130 

83 0 
64 3 

160. 

87.0 

.93.7 

PWL 
132 0 


82 7 

84 . 3 

84 2 



131.7 


79 3 

811 

83. 1 

84 2 

82.7 

131.9 


79. 7 

815 

82 9 

84. 1 

82 1 

132.1 


73 1 JJ 

_8J_ 0 


82 3 

81 . 3 

131 5 


79 6 

8 1 9 

81.9 

81 9 

80. 1 

131.9 


78 8 

80 1 

80 9 

80 3 

78.0 

130.7 


79 0 

80 3 

80. 4 

80. 3 

77.6 

130 9 


?9_ 7 _ 

81 1 

60.5 

79 8 

_ZZJ_ 

.131 3 


79 . 7 

80 4 

79.3 

78.2 

75.0 

131.1 


79 6 

79 8 

79 0 

77.2 

74,4 

131.0 


77 7 

7° 0 

77 3 

73.9 

73 3 

130.2 


79 1 

78 9 

77.9 

76. 3 

73. 7 

J 32 8 


83 4 

83 9 

83. 1 

79 a 

77.8 

138 3 


77 3 

79 1 

76 7 

75.0 

74.4 

132.1 


80 9 

80 3 

78 7 

76. 3 

74.2 

138 8 


84 3 
79 9 

83 .1 
02 . 2 

819 

78 8 

76 4 

139 3 


/# . A 

76.8 

74 3 

139.1 


82 1 

60 5 

81 2 

77.2 

74 . 7 

136.4 


81 6 

815 

77 8 

73 2 

72 8 

136 3 


81 6 

i 

1 

80.8 

76 2 

73 3 

136 3 



77 . 4 

73 4 

70.5 

133 4 


76 8 

7/0 

73 . 3 

70 3 

68.0 

134 9 


93 9 
107 0 

93 1 
1 OB 5 

94 3 

106 r 

94 3 
103. 8" 

93 6 

148.6 


101.7 




RPM 


AR I Til AVO FNK 
14 163 


I ALPHA 

SAE77 


PA MB 

28.74 


PWE A R EA 

FULL SPHERE 


ORIGINAL PAGE IS 
OF POOR QUALITY 



149 


Appendix 9.1.4 


1 1621 4ES/FSDR/RPHAVG 11/14/63 8.933 PAGE 1 

AVERAGE SOUND PRESSURE LEVIES 


77.0 DEG F . , 70 PER'. ENT R H . DAY , SAE 150.0 f T ARC 

I DENT I E 1 CAT I ON 


AVERAGE - ClAEiaio/P I 2320A0 

INPUT - C1AF103G, P 1 X02540 C1AE103G/P 1 X02<J80 

C IAE103 G/P | X0? 400 


ANGIES MEASURED FROM INLET. DEGREES 



10. 

20. 

30 

40 

30 

60. 

70. 

80. 

90 

100 

110. 

120. 

130 

140 

"iso. 

160. 



FREQ 


















PWL 


50 

69 1 

69. 3 

69 3 

71 1 

71 . 7 

72 3 

73 1 

74 . 1 

74 9 

76 4 

77. 9 

80 

1 

82 4 

84. 7 

87. 7 

89. 9 

1 34 4 


63 

73 3 

73 3 

73 O 

76 1 

73 3 

72 3 

73 5 

74 . 1 

75 3 

77 2 

77 9 

80 

2 

8? 3 

85. 0 

87 3 

88 6 

1 34 3 


80 

72 4 

71 . 6 

71 6 

716 

72 4 

72 8 

73 5 

74 7 

75 7 

77 1 

78 7 

80 

9 

82 0 

84 8 

86 7 

87.0 

" 133 9 


IOO 

72 3 

71.3 

72 0 

72 4 

72 6 

73.4 

74 4 

75 2 

76 3 

77 G 

79 O 

8 

5 

03 5 

85. 3 

86. 8 

83.3 

134.1 


123 

72 4 

72 7 

74 0 

74 3 

73. 7 

74 6 

75.4 

75 9 

70 7 

78 1 

79 7 

81 

8 

63 3 

33 0 

86 3 

64 . 3 

134.2 


1 60_ 

73 0 

73 8 

74 0 

74 1 

73 7 

74 2 

74 9 

76 0 

76 5 

78 0 

7 9 . 4 

81 

4 

03 3 

84 7 

84 7 

83.8 

133.6 


200 

73.6 

74 . 0 

73. 7 

74 6 

75 9 

75.3 

75 6 

77 2 

77 7 

78 8 

79 8 

81 

9 

83 8 

84.5 

84 5 

82. 7 

134.0 


230 

72.8 

74 2 

75 0 

74 7 

73 0 

73 4 

73.4 

75 8 

77 0 

78 0 

79 0 

8 1 

O 

82 G 

83 2 

83 2 

80 . a 

132.9 


313 

74. 9 

75 2 

76 0 

75 6 

73. 3 

75 1 

73 7 

7G . 0 

77 O 

78 2 

79 3 

80 

9 

02. 3 

82.8 

82.2 

79. 3 

132.6 


400 

74.2 

75 1 

74 5 

75 7 

75 3 

75 5 

75 8 

76 3 

77 6 

79 6 

80 4 

8 1 

3 

02 5 

02 3 

81.8 

78 9 

1 33 1 


300 

74 . 1 

73 6 

73 9 

75. 1 

74 8 

75 1 

76 4 

76 6 

77 a 

79 5 

80 2 

61 

3 

82 3 

81 . 7 

80. 7 

77.4 

1 32 8 


630 

75 9 

75. 1 

73 0 

76 O 

75 1 

75 3 

76 8 

77 0 

77 H 

80 O 

80 6 

81 

3 

0 19 

00 7 

79 7 

70 . G 

1 32 9 


800 

78 8 

78. 7 

76 a 

77 0 

75 3 

73 0 

75 0 

73 7 

76 6 

78. 1 

78 7 

79 

a 

80 8 

79 8 

78 3 

73 6 

132.0 


j lOOO 

83 1 

83 4 

80 . 8 

79 6 

77 7 

70 2 

75 2 

75 6 

76 4 

78 1 

78 4 

79 

3 

79 8 

79. 1 

77.9 

74 . 3 

132 7 


1 230 

90 9 

94 . 8 

92 0 

90 1 

87 2 

83. 3 

819 

812 

60 1 

80 8 

81 4 

8 3 

2 

as 3 

81 8 

80 4 

79.0 

140.3 


1 600 

83 1 

85 5 

84 . 2 

8? . 1 

80 2 

7/ 3 

76 2 

76 4 

76 9 

78 6 

79 2 

80 

2 

uo . 2 

79 1 

77 3 

77 4 

134 2 


| 2000 

90 1 

97 . 0 

92 9 

88 6 

83 0 

81 4 

78 2 

76 8 

76 2 

78 0 

78 6 

80 

4 

81.1 

78 7 

76. 9 

74 7 

140 2 


2500 

96 2 

97. 1 

93 0 

910 

86 6 

83 1 

80 8 

78 4 

78 O 

79 4 

80 2 

63 

7 

84 7 

01 8 

79 0 

76 2 

141.8 


3 1 50 

86 6 

87 9 

87 5 

89 5 

06 9 

83 9 

79 7 

77 7 

76 8 

77 3 

70 4 

80 

5 

63 4 

78 9 

76.2 

74 0 

138.1 


4000 

87 5 

88 1 

86 8 

67 2 

85. 2 

61 5 

78 . 4 

78 2 

78 5 

80 7 

8 1 4 

89 

7 

8 1) 

79 9 

77 2 

75 2 

1 38 0 


5000 

89 4 

89 7 

87 2 

87 2 

84 3 

61.0 

77 9 

77 8 

78 9 

81 2 

B2 9 

84 

1 

83 9 

80 2 

77 9 

73 7 

1 38 6 


6300 

87 4 

87 7 

86 2 

87 2 

84 8 

81 3 

78 3 

77 2 

77 2 

79 1 

81 8 

84 

4 

86 1 

81 3 

77. 8 

74 9 

1 38 . 7 


8000 

6C 3 

66 . 6 

65 . 7 

B5 6 

83 . 4 

80 0 

76 7 

76 9 

73 1 

7C 9 

78 7 

80 

4 

P2 3 

79 9 

75 5 

72 8 

137.3 


10000 

84 8 

84 . 7 

83 5 

83 4 

819 

79 1 

75 6 

77 0 

73 9 

76 1 

76 0 

76 

5 

80. 1 

77.6 

72. 3 

70. 0 

1 36 . 4 


OASPL 

100 2 

102 5 

99 3 

98 3 

95 4 

9? 7 

90 9 

90 7 

90 9 

92 5 

93 6 

93 

3 

96 9 

96 2 

96 3 

96 t 

ISO 3 


PNl. 

114 6 

113 6 

112 9 

1118 

109 1 

mo 3 

1 03 8 

1 03 1 

103 3 

1 05 1 

IOO 3 

107 

9 

109 1 

ICO 9 

105 1 

103. 0 



PNLT 

118 0 

119 4 

116 1 

114 9 

1119 

108.7 

1 05 9 

104 9 

104 4 

105 7 

107. 1 

109 

O 

111 2 

107 9 

1 06 O 

104 0 



DBA 

101 0 

1 03 4 

100 2 

98 8 

95 7 

9? C 

90 1 

nq 4 

09 3 

90 9 

919 

93 

7 

9'J. O 

n ? 2 

90 2 

88 1 




APNLW- 112.3 IPNLW= 12 14 L APNLW = 10? 6 LIPNLW= 106 7 TPNl U- 120. 2 


I DE NTI F I CATION TES T P ATE L OCAT £0N ACO UST I C RANGE REFERENCE RPM 

C1AE103G/P 1 2320A0 00 07 83 PE HUES 40 1 50 ^ F l ARC ~ 2320 

GP M I CS/FULl Y TREATFD/GDB FREEMEtD CORR /*2I102 


ARITH AVG FNK I ALPHA PAMB PWL AREA 

1 0223 SAE 7 7 28.74 FULL SPHERE 


OF POOR QUALITY 



piih-o 


Oi 

O 


Appendix 9.1.5 


I 62 1 4ES/FS0R/RPMAVG 


1 }/ 14/63 


8 935 PAGE 1 


AVERAGE SOUNO PRESSURE LEVELS 


77 O DEG F , 70 PERCENT RH DAY, SAE 
IDENTIFICATION 

AVERAGE - CIAE103G/P I 2500A0 


ISO 0 FT ARC 


INPUT - C I AE I 03Q /P I 
Cl AEJ Q ‘0, P | 


X02550 
-&22A ! Q. 


C1AEI03G/P | X02470 


ANGIES MEASURED FROM INLET, DEGREES 


FREQ 

10 

20 

30. 

40 

50. 

50 

70 8 

71 . 5 

71 . 6 

73 4 

73 7 

63 

74. 7 

74 9 

74 0 

76 . 0 

75 5 

80 

74 6 

73 6 

73 5 

73 8 

74 2 

100 

74.5 

73 3 

74 . 6 

75 1 

75. 1 

125 

74 8 

75 8 

76 2 

76 5 

75 7 

160 

75 3 

76 1 

75 6 

76.4 

75 8 

200 

75 6 

77 2 

76 9 

77 4 

77 3 

250 

74 , 9 

76 8 

76 7 

77 0 

77 2 

315 

76 4 

77 0 

77.2 

77 5 

77 8 

400 

75. 8 

77 4 

76 7 

77 7 

77 6 

500 

75 3 

75 9 

76 1 

77 1 

76 8 

630 

77 5 

77 2 

77 5 

78 O 

77 4 

800 

80 0 

80 1 

78 3 

79 4 

77 6 

I 1000 

82 8 

82 9 

813 

80 5 

78 9 


70 


00 . 


100 


10 . 


120 


130 


1250 

93 0 

92 1 

95 5 

914 

90. 7 

1600 

87 7 

88. 0 

88 8 

86 6 

85 1 

2000 

87 1 

88 2 

84 . 5 

84 4 

819 

2500 

99 1 

97 8 

96 0 

92 4 

89 3 

3150 

90 2 

90 4 

90 2 

09 0 

BG 5 

4000 

89 1 

90 3 

9? 0 

89 8 

88 9 

5000 

90 0 

913 

86 5 

80 1 

87 2 

6300 

89 1 

89 1 

88 3 

88 6 

86 8 

8000 

87. 7 

87 9 

87 7 

87 6 

85 7 

IOOOO 

86 2 

86 4 

85 9 

85 6 

05 0 

oaspl 

102 2 

1018 

1015 

99 5 

97 8 



PNL 116 8 116.3 
PNLT 120 3 119.1 
DBA 103 O 1 02 5 


115 2 
116.7 
102 2 


95_ 9 93 

M 3 2 111.2 109 7107 
1)58 114 I 112 3 109 
99 9 98.1 9f. 0 93 


93 0 93 7 95 1 96 3 97 

105 9 I OF. 3 107 6 109 2~1I0 

107 6 1078 108 5 109 7 til 

91 8 92 3 33 4 94 6 9*'. 



APNLW* 114.7 


I PNLW= 123 6 


LAPNLW- 105 1 


L1PNLW: 109 4 


TPNLW= 122 4 


IOENTIF I CAT ION 

C1AE103G/P I 2500AO 


TFST DATE 
06 07 63 


I OCAT I ON 
PEEBLES' 40 


JVCOUSTIC RANOF 
150 FI ARC 


REFERENCE RPM 

2 : .00 


GP MICS/FULLY TREATED/6DB FREEFJELO CORR /»21102 






140. 

150 

160. 




PWL 


87 7 

90 9 

93 1 137.4 


- 07,6 

-9CUL_-91^SL13Z^J„ 


87 8 

89. 7 

90 2 136.8 


00 1 

90 O 

88 6 136.8 


87 8 

89 7 

88 0 137.0 


- flV - 9 - 00, 2 „n 7 .2 1 36^ 3 


87 3 

87.7 

B5.7 136.7 


86 2 

86 . 5 

83.7 135 8 


85 7 

85. 2 

62.4 135 6 


S3_J2 64_6_ 

6! ,7-135, 7 


64 . 4 

83 6 

80 4 135.4 


83 4 

82.6 

79 4 135.5 


A? 5 

81.2 

78 3 134.5 


— 4LJL 

80 2 

-7Z. | J34 4 


84 9 

82 7 

80.4 142 2 


81 7 

80. 2 

77.6 137.6 


80 2 

78 0 

75 4 135 9 


83 2 

81 7 

73 9 144.0 


81 0 

78 9 

76 3 139 4 


82. 1 

79 7 

77.4 141.3 


82. 1 

60. 1 

78 2 1411 


82. 3 

79 1 

76.6 140.4 


82 5 

78 0 

75.6 139 6 


78 9 

74.2 

715 138 5 


98 9 

99 6 

99 2 152.3 


1 OO 0 

107.8 

105 8 


110 0 

me 9 

10 7 2 ' 


94 5 

92 8 

90.4 


4 




ARI TH AVG FNK 

(.ALPHA PAMB PWL AREA 


19263 

SAE 77 28.74 FULL SPHERE 







ORIGINAL PAGE IS 
OF POOR QUALITY 


Appendix 9.1.6 


1 621 4ES/ESDR/RPMAVG 


1 1 / 14/63 


AVERAGE SOUND PRESSURE LEVELS 
77 0 DEG F., 70 PERCENT R H DAY, SAE )50~0 FT .ARC 
IDENTIFICATION 

AVERAGE - CIAE103G/P 1 28OOA0 ~~ 

INPUT - C 1 AE 1 030 /p 1 XO2560 C1AEI03G/P I X02420 

C I AE. I 030/ P_ J 2,4 O Q 


8.935 PAGE 








ANGLES MEASUREO 

FROM 

INLET, 

DEGREES 







FREQ 

10, 

20. 

30 

40. 

50. 

60 

70. 

80. 

90 

too 

1 10. 

120 

130 

140 

150. 

160. 



50 

63 

74 3 
77 4 

74 9 
77.3 

74 . 9 
76 6 

76.6 
78 1 

77 6 

78 5 

78 4 
78 9 

79 2 
79.9 

80 3 

tn 1 

815 
82 1 

82 9 

83 4 

84 6 
84 9 

87 2 
8/ 0 

89 4 
09 6 

92 9 

92 6 

96, 5 
95 . 0 

too. 0 

98 ^ 

PWL 
143 0 

1 42 2 


100 

125 

160 

78.5 
79 5 
79. 7 
78 6 

78.3 
79 6 
80. 1 

77 1 
79 0 
79.4 
79 6 

77 . 7 

79. 1 

80. 1 
80 6 

77 8 
79.2 
79.9 
79 9 

78.9 
79. 7 
80 9 
80.5 

80 ? 
813 
81.4 
81 A 

81 4 

82 0 
82 5 
82 4 

8? 5 
83 0 
83 5 
83 5 

83 7 

84 3 

85 1 
84 6 

05 6 
86 2 

06 a 

86 5 

87 8 

88 4 

80 7 
00 6 

90 2 930 

90 6 93 5 

90.9 93.2 

90 9 93 O 

95.4 

93.5 
95 5 
94 . 1 

96 1 
94 . 5 
93 5 
92 6 

1418 

142.0 

141.9 


250 

315 

400 

76 0 
78 6 

77 a 

80.2 
80 0 
79. 9 

813 
80 7 
80 1 
79.8 

818 

81.1 

810 

811 

80 . 5 
81.1 
81 3 
812 

81 3 
81.7 
81.4 
815 

82 2 
82 2 
82 4 
82 2 

83 5 

82 7 

83 O 
83 1 

84 . 3 
83. 8 
84 1 
84 2 

88 5 
85 1 
85.2 
85 7 

87 O 

86 7 
nr, 6 

87 3 

89 O 
80 5 
80 2 
08 5 

91 2 
90 6 
90 . 1 
90 1 

92.8 
91 7 
91 3 
90 5 

93 3 
92. 2 
910 
90.0 

91 7 

89. 6 
88 . 3 

86. 7 

141.5 
140.7 
140.4 
140 2 


1 630 

j 800 
1000 

79. 1 
80 9 

83 7 

79 5 
81 . 5 
83 4 

79 5 

80 1 

60 1 
819 

80 9 
611 
813 
82 2 

88 7 
98 2 
85 2 

89 6 

80 . 7 
810 

80 7 

81 6 
F6 8 
94 . 9 
84 3 
87 7 

8 10 
81.4 

80 9 

81 4 

82 r. 

82 3 

81 a 
813 

03 2 
83 6 
82 C 
82 4 

p.4 r 

85 4 
83 7 
83 1 

86 1 
86 2 
05 3 
84 6 

or,. 9 
07. 1 
86 1 
65 6 

80 t 
80 1 
87 3 
06 7 

09 r 
09 0 
80 2 
07 0 

39 7 
88 9 
67 5 
86 6 

80 0 
67 . 7 
86 0 
85 0 

85. 7 
84 4 
62 9 

81.8 

139 8 
139.7 
1 38 8 
1 38 4 


t 600 
2000 
2500 

96. 3 
86 6 
90 4 

100 4 
87 3 
916 

1012 
85 8 
89 9 

85 C 
94 4 
82 . 6 
85 5 

84 4 
92 7 
81.9 
83 4 

34 1 
9) 4 
816 
82 8 

83 9 
87 6 
82.4 
82 7 

64 9 
88.4 

83 8 

84 5 

05 8 

88 9 
84 . 4 
e4 7 

80 G 

89 9 
85 a 
87 1 

07.0 
89.4 
85 2 
87 3 

80 6 
09 7 
84 . 4 
84 . 2 

85.4 
87 . 3 
85 7 
84 . 2 

814 
65. 1 
79.4 
79 7 

140. 7 
148. 3 
138 7 
14 1 0 


4 000 
5000 
6300 

90. 3 
90.5 
90 7 

91.2 

91.4 

913 

9-j 2 
90 a 
90 6 
89 8 

96 2 

90 9 
9 1.0 

91 0 

94 5 
89 2 
89 6 
89 3 

91 i 
66 5 
8 7.1 
86 6 

89 2 
05 2 
86 O 
85 3 

65 9 

83 6 

84 5 
83 2 

84 6 

85 0 
86 . 3 
83 8 

8 7.1 
86 1 
07 . 5 
85 3 

86. 1 
87 5 
89 7 
07 8 

8 7 8 
80 5 
90 1 

09 3 

87.6 

91.7 
90. 2 
89. 1 

85 5 
05 4 
85 6 
85 1 

84 . 3 
62 6 
63 . 0 
82 1 

81.0 
61.0 
60 8 
79.5 

145.5 
143 0 

143.6 
143 1 


lOOOO 

86 6 

66 9 

86 3 

86.9 

88 1 
86 0 

85 0 
83 5 

84 0 
82 3 

815 
79 0 

80 9 
78 8 

82 5 
80 2 

85 5 
02 1 

87 4 
04 0 

88.4 

84 . 4 

84 6 
81.7 

80 _ 6 
78 0 

78 5 
75.4 

142 1 
140.3 


OASPL 

102 5 

103 8 

103 9 

1 02 9 

i no 9 

99 3 

98 2 

97 6 

97 . 7 

99 0 
1116 
113 0 
97 5 

loo. 3 
f 1 3 0 
114 3 
98 5 

1 0 1 8 

1 03 2 

103.9 

105 1 




PNL 

117 1 

116 6 

116 7 

1 16 8 
1215 

103 5 

115 3 
1 1 8 4 
101.3 

113 0 
116 4 
99 5 




1 56 . 1 


PNL T 
DBA 

1 20 0 
103 2 

120 5 
104 4 

1 22 3 
104 6 

114 5 
97. 9 

113 1 
96 7 

111.6 
96 1 

1 14 2 
115 4 
99 8 

115 6 
1IC 7 
100 5 

113.0 
114 4 
98 7 

112 2 
112 6 
97 5 

109.7 
111.3 
94 6 




iriNLw= i kru 

2 

L APNL 108 

. 7 

L 1 PNl W = 107 

8 

TPNL W 

- 1 25 

6 






$ 


o 

x 


u o 
o 2 
o > 

X r~ 


O ij 

c > 
> « 
r- m 


H _ 

*< CO 


I DENT I F I CAT ION 

C 1 AE I 030/ P 1 EBOOACT 


TEST DATE 
'nc 07-03 


_ l OCA T I ON 
PEE lit f S 40 


ACOUSTIC RANGE 
150 FT ARC 


REFERENCE R PM 
2800 


ARITH AVG FNK 
25193. 


I ALPHA 


PAMB 


PWL AREA 


GP hICS/FUILY TREATED/GOB FRFEEIELD CORR /»2I102 


SAE77 26 72 FULL SPHERE 


Ol 


..rmi: 


Oi 

to 


Appendix 9.1.7 


16214ES/FS0R/RPMAVG 


1 1 / 14/83 6.933 PAGE I 


AVERAGE SOUNO PRESSURE LEVELS 
77.0 DEG. F , 70 PERCENT R H DAY.SAE 150 0 F tT ARC 
IDENTIFICATION 

AVERAGE - CI A E I 03G/P~"| SToOAO 

INPUT - C I A F I O 3G t P I X02430 C1AE103G/P I X02450 

C IAEI03G/ P | X02 590 



10. 

20 

30. 

40 

50. 

60 

70 

80. 

FREQ 









50 

76 0 

76. 7 

78.6 

80 5 

810 

81 a 

82 9 

83 9 

63 

61 6 

80.6 

80 9 

81 9 

816 

82 2 

83 4 

84 , 5 

80 

63 1 

81 . 6 

81 2 

81 9 

62 0 

8? 6 

83 G 

85 0 

too 

63 8 

82.6 

82 5 

83 2 

63.3 

83 9 

84 7 

85 7 

125 

62 8 

83 4 

82 8 

83 . a 

83 7 

84 5 

85 2 

8G 2 

160 

■g 4 

84 0 

83.4 

84 3 

83 7 

84 2 

85 2 

80 0 

200 

616 

64.2 

84 . 7 

84 9 

85 1 

04 9 

85 a 

8/2 

250 

619 

83 7 

84 . 4 

84 7 

84 5 

85 2 

05 9 

86 . 5 

315 

62. 1 

83 t 

fl.* 3 

85 1 

85.2 

05 2 

80 1 

06 8 

400 

613 

83 1 

83 5 

84 8 

85 1 

85 4 

86 3 

66 9 

500 

614 

82.4 

82 9 

64 5 

84 . 9 

85 4 

86 4 " 

87.2 

630 

62 O 

83 4 

83 1 

84 . 5 

84 7 

85 6 

86 4 

87 6 

600 

63.6 

83 6 

82 1 

64 1 

83 9 

84 6 

85 7 

6C 8 

1000 

65 7 

85 9 

84 5 

84 4 

84 7 

84 8 

85 4 

80 g 

1250 

69 6 

90 5 

89.0 

86. 9 

86 . 2 

85 7 

86 2 

80 3 

1600 

96 3 

1014 

100 5 

99 9 

97 0 

96 0 

94 2 

92 4 

2000 

90 6 

918 

90 8 

91 0 

88 5 

87 9 

87 3 

8G. 7 

2500 

69 3 

89 I 

88.5 

89 2 

87 3 

86 6 

86 4 

86 1 

3150 

96 3 

95.9 

97. 3 

97 7 

94 2 

916 

90 9 

89 7 

4000 

911 

91 . 2 

91 . 0 

91 5 

69 5 

88 0 

87 5 

87 0 

5000 

93 7 

93.8 

92 7 

94 3 

92 1 

90.4 

69 3 

88. 6 

6300 

91 6 

913 

90 7 

92 2 

90 4 

88 9 

87 7 

8G 6 

6000 

89 2 

89 2 

89 7 

90 3 

88 3 

86 2 

85 5 

84 . 2 

lOOOO 

67 4 

86 8 

87 0 

87 7 

86 2 

04 5 

83 7 

817 

OASPL 

103 6 

104 8 

104 5 

104 6 

102 4 

1015 

101 0 

1 00 8 

PNL 

117 4 

117.8 

118.1 

*18 5 

116 2 

114 6 

1 14 2 

113.7 

PNLT 

120 2 

121.3 

121.6 

122 2 

119 4 

117 7 

116 7 

115.7 

DBA 

104.0 

103.4 

105 0 

103 1 

102 5 

1012 

100.4 

99 6 

APNLW- 121 2 

I PNLW* 127 

7 

L APNLW = 113 

5 


ANOIFS MFASUREO FROM INLET, DEGREES 


no. i?o 


I 30 


140 


150. 


160 


93 6 97.1 

94 a__s 

94 0 97 

95 4 96 

95 5 97 



101.9 105.9 


100.7 1016 
101.0 99.7 

100.7 96.7 

3k. l_a 9Z^8 ._I46 .; 

95 3 17 3 98.6 9G . 7 146 O 

95 3 97 0 97.3 94.6 145.4 

9S 1 96.0 9G.2 93.1 145.0 


94 6 93.7 90.4 144. 3 

93 6 92 5 69.6 144.0 

9? 5 90 9 67. 9 143. 2 

'll _£ 99-9— 99.7 142.6 

90 8 89 I 63.9 143. 1 

94 8 92.9 69.7 150.2 

69 8 68 2 64.9 143. 7 

88 3 66.1 63 . 7 142. Q 

89 6 87 0 85.5 147.5 

679 85.1 63.4 144 2 

60 3 85 9 84.0 146.4 

00 5 85.7 83.5 145.9 


83.6 
80. 8 


61 . 3 144 
78.1 142 


10JL§- lio 2 110.8 159.5 
1163 1144 


' 117.7 115.6 
104 1 103 8 103.3 101.9 99.4 


LIPNLW* 108 7 


TPNLW = 129 6 


IDENTIFICATION 


C1AE103G/P 1 3100A0 


_TF SX DA t 5 
06-07-63 


l OCAT ION^ 

PE F BI ES 4 D 


ACOUSTIC RA NGE 
150 'FT ARC 


R EFER OK F RFM 
3100. 


7VRJJH AVG^FNK 
32327 


PAMB 


I Al PMA 

SAE77 28.72 FULL SPHERE 


PHL AREA 


GP MICS/FULLY TRFATFD/6DB FREEF I ELD CORR . 7*21102 





Appendix 9.1.8 


1 62 1 4ES/FSDR/RPHAVG 


1 1 / 14/83 


average sound pressure levels 


e 935 PAGE J 


77 0 DEG. F . 70 PERCENT R.h/dAY, SAE 1 50~0~ F T ARC~~ 

IOENTIEICATION 
3 2 6 7 AO “ 

X0P440 C1AE103G/P 1 XO2570 


AVERAGE - C1AF103G/P | 
INPUT - C1AFI03G/P ) 


ANGLES MEASURED r ROM INLET. DEGREES 


to 


FREQ 


30. 


40. 


50. 


60 


70. 


90 


100 . 


120 


50 

80 6 

81 . 2 

81.0 

82 2 

83. 1 

83 6 

63 

64 1 

04 . 3 

63 2 

84 0 

83.7 

84 0 

80 

85 4 

83.6 

83.0 

83 5 

83.9 

85 2 

100 

66 3 

85.4 

85.4 

65. 9 

85. 7 

86 3 

125 

84 . 3 

85 6 

85. 3 

85 6 

85.5 

86 4 

160 

84 4 

66.0 

66. 1 

86 8 

85 9 

86. 4 

200 

83. 7 

86 3 

87. 2 

66.9 

86 6 

86. 6 

250 

83 9 

86. I 

87.0 

87.4 

87.5 

67 0 

315 

64. 2 

85. 9 

86. 5 

87.6 

87. 7 

87 6 

400 

63 4 

65.0 

85 5 

87 6 

68 1 

87. 7 

500 

63 1 

84 . 3 

85 7 

87 3 

87 7 

67 5 

630 

62 6 

84 1 

85.0 

86 9 

87 6 

88 3 

800 

84 8 

84 . 9 

84 0 

85 7 

87 0 

8G 2 

1 000 

85 7 

87 6 

87 9 

86 0 

80 4 

87 1 


1250 

68 8 

90. 3 

90. 5 

80.5 

87 9 

1600 

97.0 

97 7 

98 5 

97 6 

97. 5 

2000 

94 4 

94. 7 

94 6 

94 9 

94 2 

2500 

69 7 

88 9 

88 9 

89 9 

84 6 

3150 

96 4 

96.6 

93 8 

9? 0 

93.6 

4000 

94 0 

93 6 

92 2 

93 4 

93 5 

5000 

92 6 

93.3 

93 5 

93 8 

93 4 

0300 

90. 7 

90 5 

910 

92. 3 

90 5 


i oooo as 


66 

as 


69 3 
86 3 


90. 

86 


88 

66 



130 


95. 5 
96. 3 


9C 

99 


150 


9 105.0 


160 

110.1 


PWL 

151.5 


0*SPL 1 04 3 1 04 3 104.1 104 4 l nj n 

PNL 116.9 116.2 117.1 1 I 7 _ 9~i7T — f~ 

PNL T 121.1 1 20 .0 1190 119 9 119.3 

DBA 1 04 7 104.5 104 2 104.4 1 03 9 


69 

7 

91 

9 

94 

1 

96 

5 

99 

9 

103 0 

90 

G 

92 

6 

95 

1 

97 

7 

lOO 

9 

1 03 

8 

90 

8 

92 

7 

95 

4 

97 

5 

IOO 

9 

103 

5 

_9 1 

n 

„_53L 

0 

95 

. 5 

97 

9 100 

-3- 

lot 

9 

91 

6 

93 

6 

9L 

7 

97 

7 

1U0 

4 

,01 

2 

91 

5 

93 

3 

95 

5 

98 

1 

99 

3 

,00 

1 

92 

0 

93 

5 

95 

2 

97 

5 

99 

2 

98 

5 

92 

4 

93 

7 

95 

6 

97 

4 

98 

1 

97 

5 

92 

1 

93 

8 

96 

0 

97 

0 

97 

4 

96 

5 

91 

9 

93 

6 

95 

4 

96 

6 

96 

5 

95 

6 

91 

a 

92 

9 

95 

0 

95 

1 

95 

7 

93 

9 

.91 

6 

92 

8 

94 

8 

94 

8 

93 

9 

92 

7 

91 

1 

92 

4 

9-* 

4 

94 

2 

93 

3 

9, 

7 

96 

9 

°G 

6 

98 

5 

45 

1 

93 

6 

95 

3 

92 

6 

93 

9 

9‘i 

1 

93 

2 

9* 

3 

92 

5 

9 1 

1 

91 

7 

94 

O 

91 

7 

90 

9 

88 

8 

9j 

1 

92 

0 

93' 

4 

91 

7 

90 

3 

88 

8 

9, 

C 

92 

5 

93 

5 

91 

4 

89 

8 

88 

6 

93 

1 

94 . 

1 

9C, 

2 

92 

7 

90 

| 

88. 

5 

92 

o 

91 

0 

9*. 

O 

93 

5 

91 

2 

88 

8 

88 

8 

92 

3 

93 

1 

91 

6 

89 

6 

86 

3 

86 

3 

68 

3 

90 

8 

89 

5 

88 . 

1 

65. 

4 


104.6 149 1 
102 9 149.4 

101.6 149.2 
14 6,6 

99 5 146.5 
97.8 147.9 
96.1 147.5 
94 9 1 47 g 

93.6 147.0 

91.6 146.6 

90.7 145 6 
6 6 2 145.4 
66 3 145.3 



84 9 


TV^ - £- 10 ^- -L05,5_Lf)6_9 108 8 109.4 1M.0 

« ? ! J 7 ■ 55 ,,G 3 117 6 »»•■» • «?0 7 T 1 9. 5 ~ V 19 r 

118 2 1175 1169 1169 119 3 1 20 . 0 1 22 O 1)9 8 11 9 3 

102 9 101.9 .01 8 ,02 5 104 1 1 05 1 ,06 8 i 05 ! 7 , oil 


APNLW* 123.0 


64.6 145.6 
03.5 143.9 


i 13^.0 ,14 3 ,61 
1190 i 17.0 
120 I 1175 
1 04 7 101.0 


1 PNLW= 127 6' 


LAPNLW: Vi 6 .1 


L I PNLW= no 7 


‘TPNIW= 126 7 


I DENT I F I CATION 

C 1 AE f03G/P 326 7A0" 


JEST DA1E 
06" 07 - 83 


LOCATION 

PfERl FS 4D 


_ACOUS T I C^ RANGE 
153 FT ARC 


GP MICS/FULLY TREATEP/CDD E REFE I El 0 CORR 


REFERENCE RPM 
326 7 


ARI Til AVG E NK 

353307 


,1 ALPHA 
SAE 77 


PAMB 


PWL AREA 


*21 102 


28 72 FULL SPHERE 


o o 


tJ 

o 

c 

"CJ 


lO 

c: 

> 

n 


a 

> 


>3 

n 

m 

T7i 


cn 

W 


G1 

rf* 


Appendix 9.1.9 



155 


Appendix 9 . 1.10 


1 621 4ES/ FSDR/RPMAVG 


AVERAGE SOUND PRESSURE LEVE1 S 
7 7.0 DEG. F , 70 PERCE NT R H DAY, SAE iVo " OF t". A RC ' 
IDENTIFICATION 

AVERAGE - C2AE 1 OGG/P I 2O3OA0 ' 

INPUT - C2AE106G/P 1 XO2820 C2AE106G/P 1 X02670 

— IU t Q/ R J KQZSQii _ 


11/14/83 9.019 PAGE 1 


ANGIES MFAStIRFO FROM INI FT, OFGREES 


10 

FREQ 

50 66 5 

80 69^8 


20 . 


30 


50 


60 


66.4 66.0 

Z Q^3 69,. a 

67 9 


100 

125 

_ 1 §Q 


69 9 

70 6 


68. 2 
69 1 


GS 
G8 . 
68 


67 6 

J±JL. 


67 O 
6(1 6 
70 3 
70 


67.0 67 8 

68 9 

f '8 3 r.n 9 


69 a 

70 5 


69 8 

70 1 


70 


70 2 

71 O 


80. 


100 


110 


1 200 

71 6 

70 4 

72 2 

72 1 

72 1 

73 8 

71 8 

73 

250 

70 4 

70 5 

70. 8 

71.4 

712 

710 

713 

7 1 

315 

72 7 

72 1 

718 

72 3 

72 3 

715 

71 8 

7 1 . 

- 400. 

72 9 

7«? 7 

72 5 

73 9 

72 8 

72 7 

72. 2 

73 

500 

72 2 

716 

714 

72. 3 

72 0 

717 

72 8 

73 

630 

74 6 

73 4 

72 9 

73.6 

72 9 

718 

72 4 

7? . 

800 

78 6 

77 5 

75 G 

75 7 

74 0 

73 1 

72 O 

7? 

1000 

88 4 

89 1 

87 8 

87.4 

83 9 

82 7 

60 0 

7Q 

1250 

86 5 

86 4 

84 8 

83 6 

80. 9 

79 4 

77 1 

75 . 

1600 

63.2 

83 6 

82 . 3 

00 5 

78 4 

76 7 

75. 1 

74 

2000 

89 0 

92 8 

917 

89. 9 

85 8 

64 . G 

79 6 

78 

2500 

85 8 

87. 0 

85 5 

85 9 

83 0 

80 1 

77 7 

74 

3150 

84 7 

85. 1 

87. 7 

89. 7 

06 3 

83 0 

82 G 

79 

4000 

88 2 

86. 6 

84 . 6 

83. 7 

82 2 

78 9 

76 9 

74 

5000 

86 3 

85. 8 

88 . 0 

67. 1 

8G 4 

82 r* 

76 2 

74 

6300 

85 7 

85 0 

85 3 

84 1 

83 3 

80 5 

78 7 

74 

8000 

84 3 

83.6 

82 9 

82 . 7 

80 7 

7 7.6 

75 9 

72 

lOOOO 

82 9 

82 3 

814 

80 8 

79.6 

76 8 

74 9 

71 

OASPL 

97 0 

97 8 

97 2 

96 7 

94 2 

91 . 9 

89 ft 


PNL 

110 2 

111.0 

110 3 

110 5 

108 0 

105 4 

104 1 

ioi 


7 2. b Z3.6 24 J 



72.2 73 4 

73^3 7.4 ,JL_ 

72 ft 74.1 

73 3 74 6 

73 7 75 3 


75 ? 75 3 

73 7 74 4 

74 I 75.1 

7 S , JL . 

7G 7 77 


120 

75 7 

.75. Z 

76 3 

76 7 

77 2 
-ZGj 
7G 
75 
70 
7ft 


130 

77 0 
— 7Z,J_ 
// 6 
7ft 1 

7ft 5 



79 

77 

77 

1$. 

>8 

77 

76. 


140. 

79 2 
- 76 . fl 
79 O 
79 9 
79 9 
- 79.3 


150 

81 5 

flQ^4L 
80. 7 
813 
80 9 

_Z 9 LJ_ 


160. 


83 9 
62.6 


ft 7<V O 
O 77 8 
2 77.5 

4 77 8 


77 

76. 

75 


78 3 
77.4 
70. 9 
79.Q 


80 7 

78.8 
78. 4 

_ za . i . 


PWL 

129.0 

129.0 


75 9 
75 0 
73. 9 


77 5 
75.0 
74.5 
-Z. 3 -. 5 . 


128.6 

129.0 

129.3 

126 . 7 , 


129 8 
128.0 
128 4 
129.7. 


73.3 129 4 

72.5 129.2 

71.5 128 9 


DBA 97 4 98 4 

~APNLW - To 89 


112 9 
97 8 


1131 1102 107 5 105 

97 3 94 7 92.2 89 


1 03 

8 / 


74 . O 
76 5 

75 0 74 9 

75.2 78 O 

73 9 75 9 

7? 5 74 .4 

69. 8 718 

68 0 70 1 

87 5 88 6 

999 1016 


lOI 4 
86 4 


102 5 
87 2 


71 


8 / 


IPNLW- 119 5 


L APNl W = 97 5 


L I PNLW = 102 6 


5.0 

76 6 

7 F. 0 

7G 4 

74 3 

72 7 

133.7 


4 . 6 

75 3 

77.9 

75 5 

73 5 

71 . 6 

1317 


5 8 

79 a 

8 1.9 

76 7 

76 5 

74. 1 

139.1 


1^9 

78. 1 

79 O 

Z7-JL 

7^6_ 

72.6 

135.0 


J 7 

78 1 

810 

78 6 

75 6 

73.5 

137.6 


> 7 

79 1 

00 3 

77 9 

74 . 4 

72 6 

135.3 


y 3 

79. 3 

8 10 

77 8 

74 1 

71.7 

137.2 


y o 

78. G 

_B * Q 0 4 

75 3 

72,3 

136 0 


1 7 

75 6 

78 0 

78. 2 

72. 7 

69 9 

134 3 


1 . 6 

74 3 

78 5 

77. 7 

71 6 

66 a 

133 9 



91 2 

92 7 

- 9? 1 

91 . 4 

90 6 

147.3 


. 7 

ioo 8 

105 5 

104 0 

101.6 

99 6 



> 1 

IOI 8 

1 IIG ’ 

104 9 

102.1 

100.7 



> 7 

89 7 

91 3 

89 6 

86 8 

84 . 7 




tT'nlw 

= lift 

0 






I D ENT I F I CAT I ON 

C2AE I 06G 'P 1 2030A0' 


TEST DATE 
05 00 83 


LOCAT I ON 
PEE HI IS 4D 


ACOUSTJ C RA ' OE 
150 FT ARC 


JJEFERCNCE 

2030 


ARLJH AVG FNK 
I 2093 


LAE PH A 
SAE 77 " 


GP MICS/HALF INLET TRTD/ 6 DR FREE FI El. O CORP /*09995 


- fAMO PWL AR EA 

28 88 FULL SPHERE 


ORIGINAL PAGt s. 


tn 

O) 


Appendix 9.1.11 


1 62 1 4ES/FS0R/RPHAVG 


11/14/83 9.019 PAGE 1 


AVERAGE SOUND PRFSSURE LEVELS 
77 O DEG F. , 70 PERCENT R H. DAY, SAE 1 30 O FT ARC 
IDENTIFICATION 

"AVERAGE C2AE | nCG » _ T ? 180 AO ~ ' 


s ° 

^ 71 

T> O 

O =3 

O 

X? ^ 

C- -0 

w C* 

£ o 

rrj 


■< (/) 


INPUT - C?AE1Cir,G/p | X02680 r? AF1060/P 1 X02790 

C2A F1Q6G/P 1 X02B30 








ANGI ES MEASURFO 

FROM 

INLET. 

DEGREES 









FREQ 

10. 

20 

30 

40. 

30. 

60. 

70 

80 

90 

100 

1 10 

120 

130 

140 

150. 

160. 





50 

67 3 

67. 7 

67 4 

69 | 

69 0 

69. 6 

71 0 

72.5 

73 1 

74 4 

76 0 

78 1 

79 6 

818 

84. 7 

67. 1 

PWL 

131.8 




. 3 

72 1 

718 

70.6 

74.4 

71 3 

71 .6 

72 3 


73 0 

74 7 

75 9 

77 9 

79 8 

818 

83 3 

85,8 





80 

71.5 

09. 9 

69 2 

69.5 

71 3 

710 

71 I 

72 9 

73 C 

74 4 

76.2 

78 8 

on 3 

82. 1 

83.6 

83 7 

1 31 . 3 




loo 

710 

69. 1 

69. 6 

70 7 

71 . 4 

71 8 

72.3 

73 4 

74 . 4 

75 4 

77.0 

79 3 

80 9 

82. 6 

84 2 

82 . 1 

131 7 




125 

70 8 

70 8 

712 

72 6 

71 9 

72 1 

73 1 

74 3 

74 9 

75 9 

77.9 

79 5 

81 1 

112 1 

63 . 6 

81.4 

131.7 




160 

710 

71.6 

717 

72 3 

71 . 9 

72 3 

72 7 

74 2 

74 G 

76 0 

77 3 

79 3 

80 6 

818 

82 . 0 

60. 6 

1 3 \ r g 




200 

72 4 

719 

73 3 

73 3 

74 4 

74 4 

73. 5 

75 9 

76 2 

77 1 

77.4 

Ou 0 

81 1 

014 

814 

60.0 

131 7 




250 

710 

719 

72 5 

73 0 

73 3 

73 2 

73 6 

74 0 

74 9 

75 8 

77.0 

78.6 

79 4 

60. 1 

60. 1 

77. 7 

130.4 




315 

73 2 

73 2 

73 2 

74 0 

73 6 

73.4 

74 0 

74 . 2 

75 0 

76 » 

7 7.0 

78. 8 

79 3 

79 6 

79 3 

77. 2 

130.5 




400 

73 G 

74 1 

73 4 

74 2 

75 0 

73.8 

74 1 

74 . 3 

75 7 

77 7 

78 6 

79 8 

80 3 

79.3 

79. 8 

77 . 1 

\ 3 1 g 




500 

73. 2 

72 6 

72 7 

73 a 

73.6 

73 . 3 

74 4 

75.0 

76 5 

78 i 

78.3 

79 3 

79.5 

76.8 

77 9 

74 9 

130.8 




630 

75 2 

74 . 5 

73. 7 

75 6 

74 1 

73. 3 

74 3 

74 8 

76 2 

78 7 

79 4 

79.6 

78 9 

78 3 

77. 2 

74 4 

131 . 1 




800 

78 3 

7/. 8 

76 » 

76 9 

74 9 

73 8 

73.6 

73 7 

74 9 

76 3 

77 3 

77 9 

/8 . O 

77. 1 

73. 9 

73 . 1 

130 3 




1000 

64 8 

85 7 

83 3 

82 2 

614 

79 0 

77 3 

75.6 

75. 7 

77 . 0 

77.6 

79 0 

78 0 

77. 2 

75 . 9 

73. 6 

1 33 6 




1 250 

912 

92 6 

90 5 

88 | 

88. 5 

83. 0 

63. 3 

80. 2 

79.6 

80 8 

813 

84.0 

33 3 

812 

79.4 

76. 2 

1 39 6 




1 600 

83 3 

64 1 

83 O 

81.1 

80 2 

78.0 

76.4 

74 6 

74 9 

76 9 

76 0 

77 0 

70.4 

76. 1 

74 . 3 

74 . 5 

132.7 




2000 

91 . 7 

96. 6 

94 8 

89.4 

91 .0 

81 3 

81 . 0 

78 6 

76 6 

78 0 

78.0 

80 9 

79 9 

76.0 

76 6 

74 . 6 

14 1.5 




2500 

90 3 

96 7 

69 6 

90 6 

89 1 

84 3 

811 

77 8 

76 7 

77 8 

79 8 

82 8 

83 6 

82 1 

77 7 

73.6 

140. p 




3150 

8G . 5 

68 . 3 

917 

95 . 6 

91 . 1 

89 0 

87.0 

8) 8 

79 3 

70 3 

79. 0 

80 1 

618 

79. 1 

77. 1 

75. 6 

142 2 




4000 

83 1 

66. 1 

84 9 

86 2 

84 . 7 

82 4 

79 9 

76 9 

77 6 

’9 O 

79 9 

81.3 

03 6 

OO. 7 

77. 1 

74 8 

137.0 




5000 

66 3 

88. 3 

87 3 

06. 3 

84 3 

81 5 

79 2 

75 7 

76 3 

78 0 

79 7 

80.5 

80 9 

77 . 6 

74 . 7 

73. 0 

1 37 2 




6300 

65 0 

83 3 

83 1 

05 1 

83 6 

811 

79 1 

75 0 

74. 8 

76 4 

79 5 

61 . 1 

8.3 4 

80 0 

73 4 

73.2 

136.6 




6000 

83 . 9 

84 . 8 

84 8 

84 . 6 

82.8 

79 9 

77. 3 

73 5 

72 3 

73 4 

76 0 

77 7 

79 3 

76.6 

72.4 

70.8 

1 35 6 




10000 

82. 8 

83. 5 

82.5 

82 3 

80.6 

77 6 

76 0 

717 

70 2 

717 

73 3 

73. 5 

77 3 

73 6 

70 3 

68 4 

134.6 




OASPL 

98 2 

101.7 

99 4 

99 3 

97 6 

94 0 

9? 4 

89 8 

89 6 

90 8 

91 9 

93 6 

94 5 

93 9 

93.8 

93 4 

149 6 




PNL 

111.1 

115 0 

112.3 

114 3 

ins 

108 9 

107 3 

103 8 

102.7 

103 4 

104.5 

1 06 3 

107 3 

1 05 7 

1 03 3 

101.6 





PNLT 

113 3 

117 7 

113 4 

116 7 

114 9 

1111 

109.6 

105 5 

1 04 2 

104 7 

10o 0 

1 OH 3 

109 2 

107 2 

104.7 

1 03 2 





DBA 

96 9 

102 7 

100 3 

100 1 

98 3 

94 . 5 

92 G 

89 1 

88 4 

89 6 

90 5 

92 3 

93 0 

91.0 

88 6 

86. 8 





aeniw’ iii.o 

1 PNL W = 122 

6 

LAPNLW= 101 

4 

L 1 PNLW= 105 

6 

TPNLW 

= 121 

3 







| IDENTIFICATION TEST DATE 

LOG AT 

1 ON 

ACOUSTIC RANGE 

REFERENCE RPM ARITH AVG FNK 

1 ALPHA 

PAMB 

PWL 

AREA 





40 

150 FT 

ARC 

2180 


14124 

SAE 77 

28. 69 

full 

SPHERE 

GP HI CS/HAl.F 

INLET 

TRlD/one FREF FIELD CflRR 

/ *09995 













' 
























Appendix 9.1.12 


I6214ES/FS0R/RPMAVG 11/14/83 9.019 PAGE 1 

AVERAGE SOUND PRESSURE LEVELS 
77 0 DEG F , 7cT>ERCENT R H DAY, SAE 150 0 FT ARC 
IDENTIFICATION 

” AVERAGE - C2AEI0GG/P t 2320A0 

INPUT - C2AE 1 0C.G/P 1 X02G90 C2AEI06G/P I X02780 

C2AEI0G£./ P_ J A029 -1Q 


ANGLES MEASURED FROM INLET. DEGREES 



10. 

20. 

30. 

40. 

50 

60 

70 

80 

90 

1 00 

110 

120 

130. 

140 

150 

160. 


FREQ 

















PWL 

50 

68.8 

69. 1 

68.6 

70. 5 

71.3 

71 8 

72 3 

74 0 

74 8 

76 0 

77 6 

79 8 

018 

64 1 

87. 1 

90.2 

134.1 

63 

72 2 

72 5 

71 . 5 

74 5 

72. 7 

72. 3 

73 2 

74 3. 

73 2 

76 6 

77 8 

80 1 

02 0 

84 4 

8fi_0 

88 5 

m, 

80 

71 . 8 

71 . 1 

70 9 

715 

72.4 

72 4 

73. 1 

74 9 

75 G 

76 9 

78 . 5 

80. 7 

m2 . 4 

84 . 3 

86.5 

86. 7 

133.6 

100 

72 2 

70.5 

71 .4 

72 2 

72 9 

73 I 

74 0 

75 3 

76 0 

77 4 

78 8 

812 

02 9 

84 8 

(16.4 

84 5 

133.7 

125 

72 1 

72.3 

73 4 

74 4 

73 7 

74 3 

75 1 

76 2 

76 7 

78 1 

79 4 

82 O 

03 O 

84 2 

86. 1 

84 5 

1 33 9 

160 

72 3 

73. 1 

73 5 

73 9 

73 7 

74 0 

75 O 

75 9 

76 7 

78 0 

79 ? 

81 4 

62 8 

64 2 

84 6 

83.5 

L33.4 .... _ 

200 

73.3 

73 5 

74 9 

74 4 

75 7 

75 2 

75 5 

77 1 

7 7.5 

78 H 

79 4 

82 2 

83 | 

83 5 

84 0 

82.3 

1 33 6 

250 

72.9 

74 3 

74 . 5 

74 . 8 

75. 1 

75.0 

75 5 

75 9 

77 0 

77 7 

79 0 

810 

02 1 

82 5 

62 5 

80 5 

132.7 

315 

74.7 

75 1 

74 . 9 

75. 7 

75 6 

75 1 

75 6 

75 9 

77 0 

78 1 

79. 1 

80 7 

816 

819 

816 

79 6 

1 32 5 

400 

74.7 

75. 7 

74 8 

75 8 

76.0 

75 5 

70 7 

7G G 

77 7 

79. 5 

80 6 

81 2 

82 1 

61 . C 

81 2 

79 1 133 Q I 

500 

74 3 

74 5 

74 4 

75.6 

75. 1 

76.5 

76 1 

76 7 

77 8 

79 5 

80 O 

812 

014 

81 . 2 

80. 1 

76.9 

132.7 

630 

76.0 

75 6 

75.4 

76.4 

75 9 

76 9 

77 2 

77 4 

77 8 

79 5 

HO 3 

81 5 

81.3 

80. 6 

79.4 

76.4 

132.9 

800 

79 3 

79. 0 

77 2 

77.5 

76.6 

76. 2 

75 0 

75 6 

7G 6 

78 2 

78 7 

79 9 

80 1 

>9.1 

78 3 

75 7 

132 0 

1 OOO 

83 6 

83 5 

019 

80 8 

79. 6 

78 1 

76 9 

76 1 

70 4 

77 7 

78 1 

79 1 

79 0 

78 5 

77 0 

74 3 

_L33 t Q 

1 250 

92.6 

93.8 

93. 3 

91.8 

90 0 

89 7 

60 4 

82 9 

02 1 

819 

82 1 

83 5 

85 0 

82 3 

81 3 

78.4 

142 0 

1600 

85. 1 

86 1 

8 1 4 

83 2 

82 1 

79 9 

76 9 

7G 7 

76 5 

76 1 

78 5 

70 7 

79 4 

70 2 

76 5 

77 0 

134 6 

2000 

92. 7 

99 2 

91 . 5 

87 0 

83. 7 

83 1 

79. 6 

77 0 

76 4 

78 4 

78 6 

812 

00.4 

79 5 

76. 7 

75. 7 

141 . 1 

2500 

95. 1 

96 5 

93. 8 

92 0 

89 8 

86 2 

83 5 

80 4 

70 9 

79 4 

80 4 

89 2 

0 3 6 

00. 9 

78. 8 

76. 9 

J4£J 

3150 

86 8 

89 2 

87.7 

89 9 

90 5 

83 9 

813 

78 7 

77.1 

77 2 

78’ 7 

80 8 

82 4 

78 . 6 

76. 6 

75. 1 

139.1 

4000 

87.0 

88. 6 

86 . 9 

08 3 

89. 3 

63 . 9 

8 1 9 

79 7 

79 1 

79 9 

DO 9 

82 5 

03 1 

79 . 7 

77.1 

76 O 

139.1 

5000 

88 7 

89 2 

68 0 

80 0 

86 2 

83 0 

819 

78 5 

78 8 

OO 9 

82 7 

83 2 

8? 7 

79 6 

77 5 

75. 3 

136 9 

6300 

87 2 

87 8 

87. 5 

87 1 

85 7 

82 a 

815 

77 2 

70 7 

78 3 

812 

83 7 

D4 7 

80 3 

76 9 

75 1 

136 7 

8000 

85 6 

86.6 

85.5 

85 5 

83 9 

01 1 

79 5 

75 8 

74 4 

75 3 

77 8 

80 2 

00 0 

78. 3 

74. 7 

72 9 

137.1 

10000 

83 6 

84 5 

83. 5 

83 5 

82 3 

79 2 

77 8 

74 1 

72 3 

73 2 

75. 2 

77 0 

79 3 

7o 0 

72.0 

70 0 

135.9 


OASPL 100.3 103.0 99.8 98 8 97 6 9 5 0 93J> 91 2 9 1.1 92 3 93 4 95 2 90. 0 05 6 96.1 9G O 150.7 

PNL 114.1 116.0 113.4 112 4 111.6 108.0 100.2 101 9 103 6 104 f. 106 0 107 6 108 3 IDG 2 104.8 103.3 

PNLT 117.1 119 0 116 6 115.7 114.6 llt.G 109 7 106 l 1 U5 4 1 OG 0 107 3 106 9 llu. 2 107 5 1 OG 3 1 U4 , 2 

DBA 101.0 103 9 100.5 99.4 98 2 95.3 93 6 90 2 09 7 90 7 91 8 93 5 94 0 9'. 7 90.1 88 2 

APNLW* 1115 fPNLW= 122 _ 3 T'APNLW=~ 1 02~> lTpNI W = 10873 TPNI W= 1 2o79 


IDENTIFICATIO N TEST DATE_ LOCATION ACOUS TIC RAN GE REF ERENCE RPM ARITH AV G FNK I ALP HA PAW PWL AREA 

C2AF106G/P 1 2320A0 0G 08 83 PEEPI. ES 4D 150 FT ARC 2320 16044 SAE 7 7 28 89 FULL SPHERE 

GP MICS/HALF INLET TRT0/6DB FREEEIELD CORR 7*09995 


Ol 

<1 


ORIGINAL PAGE IS 
OF POOR QUALITY 



oi 

00 


Appendix 9.1.13 


I6214ES/F50R/RPMAVQ 


t I / 1 4/83 9.019 PAGE 1 


AVERAGE SOUND PRESSURE I EVFLS 
77.0 DEO. F , 70 PERCENT R H DAY, 5AE 150.0 FT. ARC 
I DENT I F I CAT ION 

“AVERAGE - C2AE I06G/P 1 2500A0 

INPUT - C7AFI06G/P | X02/70 C2AEI06G/P 1 X02700 

eiAejQ.QC/p_l__^c2ft5Q 


ANGLES MEASURED FROM INLET, DEGRt ES 



10 

20. 

30 

40. 

50. 

FREQ 






50 

70.4 

70.9 

70 8 

72 5 

73. 5 

_ 62 . 

73 1 

73 . 4 

72 5 

75 6 

74 6 

80 

73.8 

73.0 

72 a 

73.6 

74 2 

too 

74.5 

72 8 

73 9 

74 9 

74 9 

125 

74.3 

74 6 

75.6 

76 2 

75.4 

ICQ 

. ?- 

754 

75 3 

76 0 

75.9 

200 

75.3 

76 6 

76.8 

76 a 

76 8 

250 

74 6 

76.2 

76. 9 

77 1 

77 3 

315 

76 3 

76. 8 

76. 9 

77 3 

77.6 

400 

76.4 

77.2 

77 2 

78 1 

77 8 

500 

76.3 

76 1 

76 7 

77. 3 

77 6 

630 

77 6 

77 3 

77. 7 

78. 1 

77 9 

600 

79 a 

60. 1 

78. 7 

79 5 

77 9 

1000 

82 8 

62.9 

82 0 

81 6 

60 4 

1250 

92.4 

94 . O 

94.6 

95 9 

94 2 

1600 

87.4 

89.0 

89.0 

89 3 

87 7 

2000 

86.4 

88 3 

85. 1 

63 9 

83 7 

2500 

96 2 

99 6 

94 5 

95 4 

92 4 

3150 

89 6 

91 7 

90 9 

90 9 

86 6 

4000 

89 2 

90 8 

91 4 

9? 7 

93 5 

5000 

89 7 

90 7 

88 7 

89 3 

ea 6 

6300 

89 2 

89 3 

88. 1 

08 C 

87 2 

8000 

87 2 

87. 9 

87 0 

87 5 

86 2 

10000 

85.6 

86. 2 

85 3 

85. 7 

84 5 

OASPL 

100 6 

102.9 

100 9 

101.8 

100.3 

PNL 

115 1 

117 4 

114 5 

115 2 

114 2 

PNLT 

117 8 

120.6 

117 5 

118 7 

117.5 

DBA 

lOl . 5 

103 8 

1015 

102 4 

100 9 


80 

90 

too. 

1 10 

120 

130. 

140 

150 

160. 











PWL 

76 4 

77 3 

78 8 

80 6 

82 8 

84 6 

87 2 

90 4 

93.2 

137. 2 

27+1 28.1L 

. 79 5 

_90 a 

a? 8 

84 9 

97^2 . 

_93L5 

■ 91.8 

136.6 

77.2 

78 3 

79 3 

014 

83 4 

85 1 

87 . 3 

89.5 

89.9 

136.5 

77 8 

78 4 

80 O 

8 1.6 

84 O 

85. C 

87 6 

89.5 

88 1 

136 5 

78 2 

79 3 

80 5 

62. 2 

84 3 

83 8 

87.4 

89 2 

87.3 

136.6 


79 2 8Q_5 

__ 91^9. 

84 . 1 

85 4 

07. Q 

87.6 

87 0 

136.2 

79 5 

80 1 

812 

82 3 

8 1 9 

66 0 

86. 7 

87.2 

65.8 

136.4 

78. 3 

79.6 

80 3 

L? 2 

03 8 

85 O 

86 0 

85.9 

64.0 

135.6 

78. 5 

79 6 

80 7 

82 O 

83 2 

"*4 7 

85. 1 

84 . 7 

82.6 

135.2 


8 0 5 8 2 1 6 3 2 

80 3 619 82 5 

81.0 82.9 82 9 

79. 7 80 7 81.6 

7 9 I 80 3 §Q _7 

84 4 84 1 64 0 

60.3 61.0 81 4 

78 2 79 4 80.3 

82 5 82 2 83. 6 

79 6 79 S 81 3 

83 4 82. I 83.1 

82 4 83 9 85 O 

79.6 80 9 83.4 


IWJ 

80.4 135.1 

79.2 135.2 

78.4 134.4 

76.6 134. 6 

81 2 144.2 

76.3 138.8 
76 O 136 3 
80.0 144.9 
76 9 140.3 
78 6 143.1 
77.8 141.1 

76.4 140 2 
75 2 139 3 
72 O 138 0 


96 1 93 3 ‘.2 8 93 2 94 2 


APNLW* 114.0 


I PNLW* 124 3 


t APNL W r 104 9 


l I PNt W = 110 6 


97 6 98 4 98 4 99. 1 99.1 1 Si; 

110 2 111 O 108 4 107 3 1 06 6 

111 2 112.3 109 6 108.3 107.2 

9“< 8 96 1 “4 0 92 5 90.6 

TPNi W= 123 " O 


IDENTIFICATION 
C2AE 1 0f>G 'P~i 2500A0 


TEST DATE 
or, 03 ■ 03 


_ LOCATION 
PETRI ES 40 


ACOUSJ 1C RANGE 
1 50 ’ FT ARC 


_REFFRTNCE RPM 
250c 


_AR I TH AVQ f NK 
18993. 


I ALPH A 

SAE77“ 


PWL AREA 

FULL SPHERE 


GP MICS/HALF INLET TRTD/600 FREEFIELD CORR '109995 



Appendix 9.1.14 


1 621 4ES/FS0R/RPMAVG 



AVERAGE 

SOUNO 

PRESSURE LEVELS 



1 1/14/83 

9.019 PAGE 1 






77.0 DEQ. F. , 

70 PERCENT 

R H. DAY, SAE 1 50 0 FT 

ARC~ 















IDENTIFICAT 

ON 














AVERAGE - 

C2AE106G/P 1 

20OOAO 















INPUT - 

C2AEI06G/P 1 

K02A60 

C2AE106G/P 1 

X027I0 













C2AEJ 000/P I 

X 0 2 7 6 0 

















ANGL ES MEASURED 

FROM 

NLET, 

DEGREES 









10. 

20. 

30 

40 

50. 

60. 

70. 

00. 

~ 90~ 

ioo 

no. 

120 

T307' 

" 140 

150 

160. 




FREQ 

















PWL 



50 

73 5 

74.0 

74.2 

76 6 

77.5 

77 9 

70 7 

80 3 

01 3 

82 8 

04 4 

86 7 

08 6 

91 . 9 

95 0 

99 9 

142 5 



63 

76 3 

75 9 

75 3 

78.4 

78. 1 

78. 2 

79 5 

eo 7 

01 0 


- M -G 

_ 8TL 

03 4 

91 

94 , 7 

98.3 141.8 



00 

77.9 

76 4 

76.6 

77.6 

70. 1 

70. 6 

79 8 

814 

02 4 

83 5 

85 3 

0 7 6 

89 6 

92. 2 

94 7 

95 7 

141 . 3 



100 

70 5 

77.4 

70.2 

70 0 

78. 9 

79 0 

60 9 

02 3 

03 8 

03 9 

05 / 

80 . 4 

90 0 

92 4 

95 2 

93.0 

141.4 



125 

79.2 

70 0 

70.7 

79 6 

eo 1 

80 6 

812 

03 5 

83 4 

84 7 

06 . 3 

00 6 

90 3 

92 4 

94 8 

93 0 

1414 



ICO 

70 2 

79 1 

79 0 

00 1 

79 0 

60. 3 

61 3 

62 4 

03 1 

84 5 

86 O 

00 5 

90 2 ?I 8 

93-4 

J!J. 

-HO , 9. 



200 

79.6 

00 5 

00 5 

61 4 

60 7 

61 5 

02 0 

03 6 

64 1 

05 7 

06 6 

68 9 

90 7 

916 

92 5 

91 3 

141 0 



250 

70 3 

79 7 

00. 5 

610 

B0 4 

01 . 2 

81 . 0 

02 5 

03.6 

04 8 

86 2 

00 2 

69 0 

90 9 

91 . 3 

89. 2 

140.2 



315 

70 9 

79 0 

00. 2 

61 . 0 

81 3 

81 . 2 

02 1 

8? 6 

03 6 

85 0 

06 1 

87 9 

89 3 

90. 1 

90 2 

87. 8 

139.8 



400 

70 0 

00 1 

79 8 

61 2 

015 

615 

62. 1 

8jL 0 

04 . 0 

85 5 

06 7 

0A 3 

09 2 

09 9. 

89 5 

87. 1 

.139 ,9_ 



500 

79 1 

79 2 

79 0 

80.8 

61 1 

01 . 4 

62 4 

82 9 

84 . 3 

85.6 

86. 2 

07 8 

80 0 

00 8 

00 0 

65 2 

139.3 



630 

79.4 

00 1 

00. 1 

01.0 

611 

82. 1 

82 6 

83 1 

65 4 

86 2 

00 9 

07 7 

00.2 

88 2 

67 2 

84 2 

139 4 



000 

01 2 

82 0 

SO 6 

02 1 

010 

012 

01 . 0 

02 5 

83 3 

84 9 

85 9 

86 A 

07 0 

86 8 

85. 7 

62.4 

136 4 



lOOO 

03 2 

03 4 

83.2 

03 4 

02 3 

01 7 

010 

82 0 

63 0 

84. 7 

05 0 

06 3 

86 0 

*15. t. 

04 . 6 

81 0 

139,2- 



1250 

09 0 

09 3 

89 3 

89 4 

09.2 

87 4 

05~ 8 " 

04 3 

04 3 

04 0 

65 1 

06.8 

OF. 3 

86 0 

04 2 

61 7 

140 9 



1600 

97.6 

99 6 

97 9 

90 6 

99 0 

97. 3 

94 . 6 

91 0 

89 9 

69. 1 

00 3 

91.1 

90 1 

09. 9 

87. 2 

06 0 

140.9 



2000 

06 6 

87 0 

65 9 

06 3 

05 1 

03 2 

02 6 

61 7 

82 1 

83 0 

83 . 6 

65 3 

84 5 

33 5 

01.0 

78 7 

138.4 



2500 

91 0 

912 

09 4 

09 9 

07 9 

86 2 

84 5 

82 7 

82. 7 

03 7 

84 . 0 

86 5 

06 2 

03.9 

02 t 

79 0 

14Q 8 



3150 

9G . 2 

96 0 

95. 3 

96 1 

94 0 

92 4 

90 8 

67 7 

06.4 

85 8 

S5 9 

07.8 

0 7 0 

85.4 

82. 7 

81 6 

145 9 



4000 

90.4 

91 . 2 

90 0 

92 2 

90 4 

60 4 

87 1 

85 0 

84 7 

85 2 

06 2 

07 9 

90 1 

A4.4 

02 1 

60 6 

143. 1 



5000 

91 . 0 

91 5 

90 A 

92 1 

90 5 

80 6 

88 2 

85 7 

05 7 

87 2 

00. 1 

89 . 6 

69 0 

84 . 7 

02. 6 

60. 8 

143 8 



6300 

90.9 

90 7 

89 9 

91.0 

89.4 

87 5 

06 9 

04 3 

03 4 

84 5 

66 9 

88 3 

6 7 5 

84 . 1 

01.3 

79 1 

14? g 



0000 

08 4 

00 9 

87 8 

89 3 

87 6 

05 3 

05 2 

01 9 

00 6 

62 1 

84 4 

86? 6 

87? 1 

03 6 

79 7 

70 2 

141.6 



10000 

06. 7 

06.5 

05. 3 

06.4 

85 0 

83. 3 

62 4 

78 9 

78 . 1 

78 9 

80 5 

82. 7 

03 . 4 

00. 6 

77.2 

75 5 

139 6 



OASPL 

102 6 

103 6 

102 4 

103.2 

102 5 

100 9 

99 6 

98 0 

97 9 

98. 7 

99. 7 

1016 

102 5 

103 0 

104.3 

105.0 

156 0 



PNL 

116.6 

117.2 

116 1 

116 9 

115.5 

114 0 

113 0 

lit o' 

no 6 

1 Tl 1 

112 0 

113 7 

M 4 6 

112 4 

1112 

109 ? 7 




PNLT 

119 9 

121.0 

119 5 

120 5 

120 4 

110 9 

110 5 

113.9 

112 8 

112 0 

113 3 

115 4 

116 1 

114 2 

112 6 

1117 




DBA 

103 3 

104.3 

103.0 

103 0 

103 O 

101.4 

99 6 

97. 3 

96 7 

97 2 

97. 7 

99 6 

99 6 

98 1 

96 7 

94 5 




It APNLW* 117.3 

1 PNLW = 126 1 

LAPNLW= 108 

1 

L 1 PNLW- 108 0 

TTNt V 

= T?4 

8 






1 IDENTIFICATION 

TEST DATE 

LOCATION 

ACOUSTIC 

range 

REFERENCE RPM ARI TH 

AVG FNK 

1 ALPHA 

PAMB 

PWL AREA 

T C2AE1060/P 

2800A0 

06-00 

03 PErm ts 

4D 

150 1 1 

ARC 


2300 


24003 

SAE77 

20.80 

FULL SPHERE 


O O 


"D O 
O a 
O > 
X) £ 


O TJ 

C g 

3 s 


OP MICS/HALF INLET TKTD/6DB FREEFIELD CORR /*09995 


Gi 

O 


Appendix 9.1.15 


I6214ES/FSDR/RPMAVG 


11/ 14/83 9.019 PAGE 1 


AVERAGE SOUND PRESSURE LEVELS 
77,0 DEG. F., 70 PERCENT^ R H ~OAY , SAE !50~0 fT ARC 
IDENTIFICATION 

AVERAGE - C2AE I 06G/P 1 3 I OOAO 

INPUT - C2AE106G/P I X02680 C2AEIOGQ/P I X02720 

£2AElt*6fi/tLJI _ AC275Q 

ANGLFS MEASurEO FROM INLET, DEGREES 




10. 

20. 

30. 

40 

50. 

60. 

70. 

80 

90 

1 00. 

1 10 

120 

130 

140. 

150. 

160. 




FREQ 

















PWL 



50 

77.2 

77. 5 

77.9 

79 6 

00 8 

80 9 

82 2 

83 3 

84 6 

86 2 

00 . 1 

90 6 

93 O 

96 . 3 

101 0 

105 6 

147.7 



§a 

7SLJL 

78.0 

80. 2 

82 8 

81 4 

_§» 3l 

82.8 

— 83. 9 

85 1 86.5 OH. 4 

90 9 93 7 

96.7 

99. 6 

103.9 




80 

82 1 

00.5 

80 3 

60 9 

81 . 8 

82 1 

S3 4 

84 6 

85 7 

87 1 

09 1 

91 5 

94.0 

97.0 

99.9 

101.3 

146. 1 



too 

03 4 

01 . 5 

81 . 9 

03 O 

83.4 

83 5 

84 5 

85.3 

86 4 

87 9 

89. 9 

92 4 

94 . 9 

97 6 

100.0 

98.9 

146. 1 



129 

02 5 

02.3 

02 5 

83.6 

03.6 

83 0 

84 8 

86 1 

86.7 

68.6 

90 2 

92 . 9 

95 0 

47 3 

99.9 

97.8 

146.0 




02 0 


02 7 

84 0 

03.6 

_g±,L 

64 7 

■33F1 

87 0 

80.4 90.2 92 6 !>4 . 9 



96 . 6 

145 6 



200 

02. 0 

03.5 

04 6 

85 1 

65 5 

84 5 

85 2 

87 0 

68.0 

88 9 

90 5 

9 1 1 

95 3 

96 8 

97.9 

96. 1 

145.6 



250 

61.0 

03.2 

04 2 

84 8 

84 . 7 

83 0 

85.5 

86 2 

87. 5 

88. 7 

90 5 

92 7 

94 7 

95. 9 

96.6 

94.3 

144.6 



315 

02.2 

82 0 

04. 0 

85 . 0 

85. 1 

85 2 

85 9 

86 6 

07 5 

09 1 

90 5 

92 4 

94 . 2 

95 5 

95 2 

92.9 

144.4 



400 


83.0 

03.2 

85 0 

85. 2 

85.4 

PS 9 

87 2 88 0 

89 5 

91 1 

_J2 7 

94 2 

94 . 7 

ItH 

91 . 2 

144.3 



500 

02 1 

02 2 

83.0 

85 O 

85 i 

BS 2 

86 5 

86 7 

88 2 

89 8 

90 7 

92 7 

93 7 

94 2 

93 2 

94 2 

144.2 



630 

01 . 6 

02.9 

83 0 

84 9 

85. 1 

85 2 

86 1 

87. 1 

88.6 

90 1 

90 6 

9? 2 

93 1 

92. 9 

92.2 

96. O 

144.0 



800 

02. 3 

62 9 

82 2 

04 4 

84 5 

84 5 

65 4 

86 4 

87. 6 

86 9 

90 O 

91 O 

92. 0 

91 . a 

90 6 

90 2 

142.8 



1 000 

»5 ? 

03.0 

04 0 

85.5 

86. 4 

85. 1 

85 9 

ee_a 

87.2 

80 6 

89^6 

91 2 

90 7 


89 . 2 

97 . 9 

143.4 



1250 

60. 9 

08 6 

88 2 

87 6 

87 5 

86 6 

86 8 

86 8 

87.5 

88 5 

89 0 

913 

90 4 

90 3 

86.4 

92 2 

143. 0 



1600 

90. 9 

100 7 

100.7 

103 5 

102.1 

99 3 

99 4 

96 0 

94 7 

93 7 

94 . 5 

94 4 

95.7 

93. 7 

92. 7 

90 1 

152.6 



2000 

90.6 

91 .5 

91 . 4 

93 2 

91.7 

89 9 

89. 5 

88 4 

87,9 

88 3 

86 9 

90 3 


09. 1 

67. 3 

64 . 6 

144.3 



2500 

07 9 

88.5 

87.8 

89 2 

88 4 

87 0 

86 0 

06 0 

86 9 

87 5 

08 1 

09.8 

80 8 

87 . 6 

65.6 

83, 2 

H2i 3 



3150 

90. 0 

96.0 

96. 3 

97. 9 

95.9 

93 9 

93 4 

91 7 

89 8 

89. 6 

90 4 

919 

90. 1 

re. 9 

66.6 

64.6 

147.9 



4000 

90.4 

90.6 

90.2 

91 2 

90 0 

80. 7 

68 2 

87.6 

87.8 

88 1 

80 8 

90 2 

88.8 

86. 7 

64.7 

63. 1 

143.9 



5000 

92. 7 

93 2 

92 8 

94 1 

92 2 

910 

90 0 

89 4 

89.8 

90 1 

90 6 

92 3 

90 0 

86.8 

65 2 

83.5 

146. 1 



6300 

91 . 1 

90.2 

90 0 

92 0 

90 2 

88. 6 

88 3 

87 0 

87 8 

88 a 

91 0 

92 2 

91 1 

07 

65. 2 

83. 3 

145.2 


3 

8000 

00. 3 

88.3 

88 2 

89 0 

87 9 

86 8 

85 9 

04 4 

04 5 

85 5 

68 4 

9‘J 0 

88 5 

86. 1 

82. 7 

81.6 

143 4 


* 

m 

lOOOO 

66 . 4 

06. 1 

85 8 

86. 8 

85 8 

04 . 4 

83 7 

01.4 

81 . 7 

82 6 

84 . 4 

06 6 

86. 3 

63.6 

80 6 

80. 7 

141 .5 


Z 

OASPL 

103 9 

104 2 

104 2 

106 3 

104 9 

103.0 

103 0 

102 0 

1019 

102 6 

103 9 

1 05 6 

106.7 

107.8 

109.4 

110.9 

159.6 



PNL 

110.1 

117.3 

117.4 

119 2 

118.0 

net 

116 2 

114 9 

114 3 

114 8 

115 9 

117 5 

117.2 

116.5 

MS. 8 

115.5 




PNLT 

121.1 

120.0 

121.0 

123 6 

122 2 

119 8 

119.9 

118 0 

116 7 

116 6 

117 7 

118 7 

119 0 

117.8 

117.4 

117.7 




DBA 

104 4 

104.8 

104 8 

106 9 

105.5 

103 3 

103 1 

101.5 

100.8 

101.1 

102 1 

103 4 

103 3 

102.4 

101.4 

102.6 




APNLW* 120 4 

1 PNLW= 128 

. 2 

LAPNLW* 112 

8 

L 1 PNLW= 108 

9 

TPNLW 

= 126 

8 






IDENTIFICA TION TFST DATE LOCATION 

C2AE10GG/P I 31 OOAO 00 -08-03 PEEBLES 4D 


ACOUST | C RANGE REFERENC E RPM AR I T H AV G FNK 

ISO FT ARC 3100. " 31546. 


GP MICS/HALF INLET TRTO/GOB FREEF I ELD C0RR./*09995 


I ALPHA PAMB PWL AREA 

SAE77 28 86 FULL SPHERE 


PA.f5F IS 
OF PuOR QUALITY 












161 


Appendix 9.1.16 


1 62 1 4ES/FSDR/RPMAV0 


1 1/14/83 9.019 PAGE 1 


AVERAGE SOUND PRESSURE LEVEl.S 
77.0 DEO F. , 70 PERCENT Rh' DAY~SAE 150 OFT ARC 
IDENTIFICATION 

AVERAGE - C2AEI OGG/P " I 32 6 7AO 

INPUT - C2AE10G0/P I XQ2730 C2AF1 OGG/P 1 XO2890 

C2AEIOG0/P 1 x Q2e;o 








ANGl ES MEASURED 

FROM 

INLET. 

DEGREES 







10 

20 

30. 

40. 

50. 

60 

70 

80 

90 

100. 

110 

120 

1 30. 

140 

150. 

160. 


F REO 

















PWL 

50 

79 2 

79 5 

79 8 

81.5 

83.0 

83 2 

83 9 

85 8 

87 1 

88 5 

90 2 

92 6 

95 . 4 

90 8 

104 3 

109 2 

150 8 

6J 

-62. Q.. 

-914 

82 0 

83.9 

83 1 

83 2 

84 7 

Q6.. 2 

07. | 

_ea .9 

90. 9 

$2 . 8 

95 6 

30 9 

102 O 

107 , 3 

149.4 

80 

84.0 

82 3 

82 5 

83 5 

83 9 

84 . 5 

85. 1 

86 8 

87 7 

89 . 3 

917 

94 1 

96 4 

49 6 

102.9 

105 0 

149. 1 

100 

85. 1 

83.7 

83.3 

84 . 6 

84 9 

85 8 

86.4 

07 5 

88.2 

89 8 

92 3 

94 8 

96. 7 

100 2 

103.1 

102 2 

148. 7 

125 

84.5 

84.5 

84 2 

85. 3 

85.5 

85 9 

86 8 

08 2 

89 1 

90 3 

9? 7 

95 0 

97 3 

49 9 

102.7 

too a 

148. 6 

I6fi_ 

-84^2- 

85 4 

89 0 

86.4 

85.6 

85. 8 

86.4 

07 9 

88 8 

90 7 

92 5 

95. 1 

97 1. 

99.9 101.5 

100.1 

148. 2 

200 

83.2 

85 7 

86 4 

86. 8 

86. 7 

06 4 

87 a 

84 0 

09 7 

9) 6 

93. 1 

95 6 

97 4 

99 5 

100.7 

98.6 

148.0 

250 

83.5 

85 3 

85.9 

86 7 

86 . 7 

86 9 

87 9 

88 5 

89 3 

91 2 

93 . 1 

95 6 

97 2 

99 3 

99.6 

96 3 

147. 5 

315 

83.8 

85 3 

86 4 

87 4 

87.4 

87 0 

87 9 

B« 3 

89 3 

912 

92 7 

9 1 9 

97. 1 

98 4 

96 3 

94 . 9 

147 0 

400 

83.5 

85. 1 

84 . 8 

87. 1 

87. 7 

87 3 

88 1 

89.3 

89.0 

91 7 93 2 

95 8 

96 . 8 

97 8 

97.2 

93 . 8 

146.9 

500 

82 0 

83 8 

85. 2 

86 8 

87. 3 

875 

08 0 

89 3 

90 7 

917 

93 0 

95. 3 

9G 0 

96 7 

96. 1 

90. 9 

146 3 

630 

83.2 

84 . 1 

85. 1 

8G 8 

87.0 

87 3 

88 3 

89 6 

90 5 

917 

93 0 

95 0 

95 6 

95. a 

95 0 

69 O 

146.0 

800 

84 3 

84 . 5 

83. 7 

85. 7 

65 G 

07 1 

8/8 

69 8 

89 8 

913 

92 7 

94 4 

94 . 8 

94 4 

93 5 

88 9 

145. 2 

1000 

8G . 5 

86 9 

86 3 

87 2 

86 8 

86 6 

87 . 4 

88 6 

89 5 

91 2 

92 2 

94 5 

93.6 

93.4 92 4 

84 4 

144.9 

1 250 

89 0 

90. 1 

89 a 

86. G 

80 5 

87 1 

88 . 1 

98 3 

09 6 

90 7 

916 

93 7 

93 6 

92 6 

91.5 

85 0 

144 8 

1600 

99. 6 

100 4 

102 0 

100 2 

100 2 

99. 1 

99 0 

97. 1 

94 4 

99 0 

96 6 

96 3 

96 0 

93 6 

92. 7 

91,2 

152.4 

2000 

96. 4 

96. 7 

99 1 

98.0 

97 . 2 

96 3 

96 2 

94 4 

92 6 

95 2 

93 8 

94 2 

94 . 3 

92. 3 

91.5 

89.4 

149.8 

2500 

69 I 

88 8 

88.9 

91 . 5 

89 2 

89 1 

80 7 

88 8 

80 8 

89 C 

913 

92 O 

90 9 

90 5 

88 5 

85.2 

144 5 

3150 

93. 9 

96 3 

93 8 

97. 3 

95 0 

92 0 

919 

91 . 0 

910 

90. 6 

91.6 

92 7 

91.6 

B9 9 

87 a 

85.6 

147.4 

4000 

92 5 

93.5 

92 5 

94 8 

94 0 

91 4 

91 5 

90 3 

910 

90 6 

91 1 

9? 4 

90 6 

89 3 

87.6 

85.4 

146. 7 

5000 

93 2 

93 4 

92. 9 

94 . 4 

93 2 

91.5 

915 

90 2 

91 0 

916 

92 . 7 

94 . L> 

91 7 

88 7 

87 3 

85.0 

147 3 

6300 

90 2 

90 4 

90 6 

92 5 

90 5 

89.4 

89 5 

88 1 

88 9 

90 3 

92 . 6 

93 7 

9? 8 

89 7 

87. 2 

85 0 

146 4 

8000 

68. 1 

88 9 

88 9 

89 6 

88 8 

86.4 

87 0 

85 3~ 

86 0 

87 2 

90.0 

91 6 

90 2 

87.9 

84 6 

82. 9 

144 5 

lOOOO 

85 8 

65. 8 

85 7 

66. 5 

86 0 

84 7 

84 6 

82 2 

82 9 

84 0 

86 4 

83 . O 

87 8 

85 6 

83 0 

81.1 

142.4 

OASPL 

104 3 

105.1 

105.8 

105 9 

105 2 

104.1 

104 3 

103 7 

1 03 6 

1 05 5 

106 3 

108 0 

104 0 

110 4 

112 2 

113 7 

1616 

PNL 

117.1 

118 2 

118.5 

119 3 

118 0 

117 0 

117.1 

1 16 2 

116 0 

117 9 

117.9 

1 1 9 6 

'l 19 1 

118.5 

117.9 

115.9 


pnlt 

119.4 

120 6 

1210 

1216 

120 5 

119.4 

119 4 

118 1 

117 1 

119 9 

119 2 

120 1 

119 5 

118 7 

118 2 

117.1 


DBA 

104.7 

105.6 

106 4 

106 3 

105 5 

104 2 

104 3 

103 0 

1 02 4 

104 5 

1 04 5 

105 7 

105 4 

104 6 

103.9 

100.6 



APNLW* 122.3 IPNLW= 128 8 LAPNI.W = 115 5 LIPNLW= 110 4 TPNLW= T27 6 


IDENTIFICATION TEST DATE LOCATION ACO USTIC RANGE REF ERENCE RPM ARITM AVG FNK I ALPHA PAMB PWL AREA 

C2AF10GG/P 1 3267A0 06 08-83 PEFBI ES 4D 150 FT ARC 3267 “ 34530 SAE77 28.90 FULL SPHERE 

GP MICS/HALF INLET TRTD/60B FREFF 1 ELD CORR /K09995 


$ 

TJ 

O 

O 

XJ i 

o * 

e j 

> c 





Appendix 9.1.17 


o> 

to 


1 62 1 4ES/FSDR/RPMAVG 


11/14/83 9 045 PAGE I 


AVERAGE SOUND PRESSURE LEVELS 
77.0 DEG . F. , 70 PERCENT R H DAY. SAE I SO 0 FT ARC 


I DENT I F I CATION 






AVERAGE - 
INPUT - 

C 3 AE i 07 G/P 

C 3 AEI 070 /P 

Q 3 AE!Q/g./Jg, 

1820 A 0 
X 031 tO 

L 

C 3 AE 107 G/P 1 

X 03 1 80 











ANGLES MEASURED 

FROM 

1 NL E T , 

OEGREES 








10 . 

20 . 

30 

40 . 

SO 

60 

70 

80 

90 

too. 

1 10 . 

120 . 

130 . 

140 . 

ISO. 

160 . 



FREQ 

















PVL 


SO 

64.7 

65 1 

69.0 

67 5 

64 5 

64 9 

66 0 

67 0 

67 7 

69 1 

70 7 

72 0 

73 7 

75. 7 

77 . a 

79 5 

125 5 


63 

71 . 1 

70.6 

70.0 

77 5 

67 1 

66 2 

6/9 

68 6 

68 3 

70 J 

713 

72 7 

73 6 

75 4 

/ 6. 4 

78 . 5 

126 4 


•0 

67 2 

66 0 

65 . 1 

65 0 

65 1 

65.8 

66 9 

67 3 

68 2 

69 5 

70 9 

72 2 

73 7 

" 75 7 

" 76.7 

76 9 

125.0 


100 

67.6 

66 7 

66. 3 

66. 3 

67 O 

67. 5 

67.4 

68 7 

69 4 

70 4 

72. 3 

73 3 

75 O 

76.6 

77.4 

75 6 

123.9 


129 

67.5 

67 0 

66. 7 

67 4 

67 3 

67 6 

C 8 5 

69 7 

70. 3 

71 1 

72 9 

74 2 

75 S 

76 4 

77 1 

75 2 

126.2 


160 

69 3 

66 2 

67. 7 

6 ft 3 

66 1 

67 3 

66 7 

69,3 700 

71 ^ 2 . 

' 3 . 5 . 

73 4 

75_3 


75.5 

74.6 

123.8 


200 

66. 9 

66. 3 

69. 9 

69 2 

68 . 7 

68. 3 

r «9 6 

714 

70 7 

73 3 

74 0 

7 ** 6 

75 7 

75 6 

74 . 6 

74 . 7 

I 26 .S 


2 S 0 

68 8 

66 8 

69 4 

70 1 

69.3 

69 3 

69 8 

63. 9 

71 . 0 

714 

72 7 

73. 5 

74 6 

74 9 

73.4 

72. 5 

125.8 


319 

71.3 

71 . 7 

719 

7 ? 9 

71 4 

70 3 

70 5 

70 7 

712 

72 1 

73 4 

74 2 

74 6 

75 . 1 

73 9 

72 . 1 

126.6 


400 

72 3 

72 7 

72 7 

73 1 

72 3 

72.0 

71 6 

71 4 

72 7 

74 0 

75 8 

76 7 

75 a 

76.4 

75 . 7 

73 . L 

128.1 


900 

72 9 

72 4 

72 , 7 

74 2 

73 2 

72 4 

73 9 

71 9 

73 9 

74 9 

75 5 

76 1 

76 1 

76 1 

73.9 

71 7 

128 4 


630 

75 6 

75 0 

74.6 

75 6 

75 0 

74 . 0 

73.3 

71 9 

72 7 

74 0 

75 2 

7 *« 8 

75 2 

74.4 

72.6 

70 . 9 

128 4 


600 

60 . 6 

610 

79.4 

79 9 

78 6 

76 6 

75 0 

72 8 

72. 7 

73 2 

74 3 

74 5 

75 0 

73.8 

72 3 

70 . 9 

130.2 


1000 

90 . 3 

916 

89.6 

91 5 

89 6 

86 7 

83 9 

81.2 77.7 

76 6 

n 7 

79 6 

79 2 

92 2 

79 9 

78.5 

139.7 


1290 

63 . 1 

62 7 

81 . 6 

811 

80 1 

79.0 

76 9 

73 6 

718 

71 5 

72 6 

72 . 1 

. 73.4 

72.5 

71 , O 

69. 5 

131 .3 


1600 

90.6 

90 6 

92 1 

91 6 

63. 3 

83 5 

82.8 

80 4 

76 0 

76 5 

/ G 6 

77 0 

79 2 

78 4 

74 . 3 

75.4 

139.1 


2000 

90 . 5 

90.0 

90 . 1 

93 2 

87 6 

87 . 7 

83 6 

80 7 

77 3 

7 F> 4 

70 8 

80 O 

^9 6 

77.4 

75 2 

74. 3 

140.0 


2 S 00 

66.4 

87,4 

89 4 

93. 9 

90 0 

90 9 

87 2 

82 4 

77 O 

77 7 

76 1 

70 8 

78 7 

77.6 

75 4 

75. 7 

141.2 


3150 

SS . 3 

87 7 

86 7 

09 1 

86 5 

86 7 

83. 2 

7 ft 7 

74 9 

75 3 

76 6 

76 L 

78 5 

76 . 0 

73 6 

72.7 

137.9 


4000 

65. 7 

68. 9 

65 0 

85 7 

84 . 5 

82 5 

81 0 

70 2 

73 3 

74 2 

75 3 

77. 7 

77 . 1 

75 5 

72.9 

71.0 

136.2 


5000 

64 6 

86 2 

84 . 4 

85 0 

84 4 

82 0 

81 3 

70 1 

73 5 

73 7 

75 8 

70.0 

79 O 

77 0 

73 4 

70. 7 

135.9 


6300 

85 . 1 

66 4 

86 1 

85 9 

84 2 

816 

79 8 

74.2 

71 1 

717 

74 7 

75 9 

77 2 

76 1 

72 2 

71 3 

136.5 


6000 

62 5 

83. 6 

82 4 

83 3 

82 5 

80 4 

79 3 

73 3 

08 7 

69 1 

72 1 

73.0 

.’4 9 

75.8 

70 7 

69 0 

134.3 


1 OOOO 

79. 2 

79.9 

79 . 1 

79 8 

79 6 

77. 3 

75 7 

70.0 

65 8 

67 0 

68 8 

71,5 

72 9 

74. 7 

67 . 1 

65 . 3 

132.2 


OASPL 

97 7 

98 6 

98 3 

100 0 

96 6 

95. 9 

93 ? 

89 6 

86 8 

87 3 

88 3 

89 5 

90 3 

90 3 

99. 7 

68 3 

146.6 


PNL 

110 0 

111.0 

110.6 

113 2 

IIO 0 

109 9 

i 0 7 2 

103 2 

99 7 

mo 3 

1010 

to ; 2 

10*0 

lu 2 1 

99 . a 

99 2 



PNLT 

112.7 

114.3 

113 6 

116 9 

113 4 

112 9 

109 9 

105 9 

1015 

101 7 

102 4 

10-13 

104 7 

105 i 

102.2 

102.0 



06 A 

98. 3 

99 . 2 

99 0 

100 8 

97 2 

96 . 7 

93 8 

89 9 

80 3 

86 5 

87 3 

7 

39 4 

88 8 

95 9 

85 2 



ArNC W* 10/.3 

1 PNLW - 121 

. 3 

LAPNLW- 97 

3 

L 1 PNLW 11 104 

a 

TPNLW 

= 119 

6 





IDENTIFICATION 

TEST DATE 

LOCATION 

ACOUSTIC RANGE 

X 

RFFFRFNCF RPM ARITH AVO FNK 

1 ALPHA PAMB 

PWL AREA 


1 OicUAQ 

OG 09 - 

83 PEFBLES 

4 D 

150 FT 

ARC 

1820 . 


9700 

SAE 7 7 29.91 

FULL SPHERE 

GP HICS/HARDWALL INLET/GDB FREEF 1 EL D 

CORR 

/ *090 1 1 












SI 30)ld IWiviOitiO 



Appendix 9.1.18 


1 62 1 4E3/FSDR/RPMAVG 


11/14/83 9 045 PAGE t 


AVERAGE SOUND PRESSURE LEVELS 
77*0 ‘DEG F . . 70 1 TCRCFN T R 'if DAY ’ SAE ISO 0 FT. ARC 
IDENTIFICATION 

AVERAGE - C3AFI07G/P I 2030A0 

INPUT - C3AE 1070/P | XO.OIOO C1AEI07G/P 1 XG2990 

C 3AE I07G/P I AQ^12Q 








ANGLES M r AS'JRFO 

FROM 

INI FT. 

DEGREES 







10. 

20. 

30 

40 

SO. 

CO 

70 

80 

90. 

100 

1 10 

1 20 

1 30 

140 

150 

160 


FREQ 

















PWL 

50 

66 5 

67 3 

66 7 

68 8 

67 7 

68 4 

69 5 

70. 6 

71 2 

72 3 

73 9 

75 9 

77 5 

79 G 

82 O 

B4 2 

120 4 

63 

71 9 

72 7 

70 9 

76 2 

70 3 

70 9 

72 2 

? | 1 

714 

73 3 

74 7 

7'i 9 

77 6 

79 4 

60 7 

82 5 

139 5. 

80 

70.0 

66 7 

68 0 

67 7 

68 8 

69.7 

70 O 

710 

71.7 

73 7 

74 6 

70 1 

^8 0 

79 9 

812 

81 4 

129.1 

100 

70 0 

66 6 

68.6 

69 O 

70 5 

70 5 

70 a 

72 7 

72 8 

7 J 7 

75 6 

7 7 1 

78 . 9 

80 7 

81 7 

79 9 

129 7 

125 

69 5 

69 0 

69 3 

70 2 

70 4 

70 4 

710 

72 7 

73 2 

74 5 

76 | 

77 6 

70 1 

»0 3 

81 0 

79 2 

129 7 

160 

69 6 

69 6 

69 9 

70 6 

70 0 

70. 2 

714 

72.J. 

72 9 

74 3 

75 5 

71 6 

78 5 

79 9 

79 4 

78. ^ 

129.1 

200 

70 8 

70 6 

71.1 

71 2 

71 4 

71 8 

716 

73 3 

73 4 

75 3 

70 O 

76 7 

70 9 

79 2 

70 8 

77,9 

129.3 

250 

69.8 

70.4 

711 

710 

71 3 

711 

719 

72 4 

73 4 

74 0 

75 5 

76 4 

.4 

78 0 

77 3 

75 5 

128.4 

315 

72 4 

72 7 

73 1 

72 6 

72 9 

72 4 

73 0 

72 7 

73 4 

74 3 

75 8 

70 7 

’? 5 

77. 8 

76. 7 

74 a 

128 8 

400 

73.7 

74 1 

73 8 

74 7 

73.8 

73 5 

73 2 

73 2 

71.3 

75 7 

77 3 

77 9 

79 1 

78 2 

77.2 

75 3 

129.9 

500 

74.2 

74.0 

74 3 

74 9 

74 7 

73 7 

73 9 

7-1 0 

74 9 

76 4 

77 7 

7 7 7 

78 5 

7 7.5 

76 0 

73 4 

129. 9 

630 

76. 7 

76 1 

75 5 

77 1 

76 0 

74 8 

74 6 

74 3 

74 9 

76 4 

78 2 

77 7 

70 3 

77.2 

75 8 

73 O 

130 4 

600 

79 9 

80 5 

78 9 

79 4 

78 3 

76 1 

75 3 

74 4 

73 4 

75 1 

76 C 

7i . 7 

77 2 

75.5 

74 . 7 

72 4 

130 8 

lOOO 

89.4 

90 9 

69 9 

910 

88 6 

87 4 

65 2 

82 a 

79 5 

79 2 

79 2 

80 2 

79 2 

79 6 

79 2 

77 4 139.6 

1250 

87 7 

68 8 

88 2 

80 3 

8G C 

85. 1 

63 2 

no 3 

7/5 

77 1 

7 7.3 

78 1 

77 7 

78 . 2 

76 9 

75 2 

137 6 

1600 

85.2 

84 7 

84 7 

83 2 

82 7 

81 . 3 

80 3 

76 4 

75 O 

75 4 

76 0 

76 0 

78 2 

75. C 

74 0 

72 8 

1 34 2 

2000 

95. 3 

92 4 

94 6 

91 5 

88 6 

88 5 

8/ 5 

84 O 

79 2 

79 6 

78 5 

80 1 

617 

79. 8 

77 4 

76 6 

1418 

2500 

87 O 

87 7 

68 1 

89. 7 

88 1 

66 0 

85 2 

80 8 

77.1 

76 1 

77 O 

78 7 

79. 5 

77 6 

75 9 

74 2 

138 6 

3150 

89 5 

90 9 

94 5 

98 1 

93 7 

91 . 2 

92 4 

00 9 

8 ? . 3 

80 1 

80 7 

814 

8 2 

81 O 

79 1 

77. 1 

145.1 

4000 

86 7 

88 0 

86 8 

88 6 

87 1 

85 0 

63. 3 

70 9 

76 9 

79 0 

77 6 

79 3 

80 2 

77 3 

74 9 

73 2 

138 3 

5000 

66 6 

88 4 

88.0 

89 5 

89 2 

06 5 

83 a 

70 9 

76 2 

76 2 

77 9 

7*4 

80. 1 

70 9 

74 5 

73 O 

139 3 

6300 

66 6 

87 2 

66 6 

88 7 

87 0 

85 5 

84 7 

79 4 

75 4 

74 8 

77 4 

78 3 

0 7 

79 0 

75 3 

73 5 

138 8 

8000 

63 7 

64 9 

64 1 

86 1 

84 4 

62 3 

80 9 

75 7 

71 2 

71 5 

73 8 

70 2 

77 1 

76 4 

72 6 

710 

136.5 

10000 

62.0 

83 1 

62 6 

83 3 

82 1 

00 6 

78 5 

72 9 

6b 7 

69 5 

710 

73 6 

74 4 

74 . 8 

70 1 

67. 6 

135. 1 

OASPL 

99.4 

99 3 

100 2 

101 6 

98 8 

97 0 

9G 5 

92 4 

89 6 

89 a 

90 C 

91 C 

92 7 

92 4 

91 9 

91 4 

150 8 

PNl. 

112 8 

112.4 

1 14 2 

116 5 

113.4 

111.4 

1115 

107 1 

103 8 

103 1 

103 9 

104 9 

1 9 

104 9 

103 2 

1016 


PNLT 

115.9 

114 5 

116 9 

119 5 

115 4 

113 6 

114 3 

109 5 

105 5 

104 t 

105 1 

103 ‘1 

U . 6 

1 06 ft 

104 4 

10? 8 


DBA 

100 1 

99 9 

1011 

102 4 

99 5 

97 7 

97 2 

92 a 

89 2 

89 0 

89 4 

90 5 

l 4 

80 9 

88 1 

86 4 


APNLU= 110 1 

IPNLW= 124 

6 

LAPNIU- 98 

5 

L 1 PNLW- 105 

. 7 

TI*NI W 

- 123 

2 





IDENTIFICATION TE §_L “* TE LOCATION ACOUSTIC RANGE RFf I RENI E _RPM ARITH AVG FNK l Al PMA PAM8 PWL AREA 

C3AE107Q/P 1 2030A0 00-09 83 PEEBLES 40 * 150 FT ARC 2030 I?341~ " SAE 7 7 28 91 FULL’ SPHERE 

GP Ml CS/HAROWAL L INLET/6DB FREEFIElD CORR /«090I1 


Cl 

CO 
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1 62 I 4ES/FSOH/RPHAVO 


Appendix 9.1.19 


AVERAGE SOUND PRESSURE LEVEI S 
77.0 DEO F , 70 PERCENTER hT1)AY . SAE ISO O F! arc" 
I DENT I F I CAT I ON 

AVERAGE - C3AEI07G/P I sTaOAO ~ ' 

INPUT - C3AE107G/P 1 X03090 C3AEI07G/P 1 X03OOO 

£3AUy?flze j jiaaiao 


10 . 20 . 

FREQ 

90 fit 3 66.4 

63-71,9 78 3 

60 71.3 70. « 

100 71.4 70.1 

129 71.6 70 6 


ANGIES MEASURED FROM INLET. DEGREES 
60 70 80" 90 ~~ lOn mo 


69. 9 70 7 

71.4 72 0' 

71 6 72.2 

72 2 73 4 


6 73 0 

_#__za.z 

O 73 3 

9 74.4 

O 73.0 


120 

130. 

140. 

ISO 

160. 





PWL 

78 1 

00 2 

8? C 

84 8 

67.1 132.1 

Z9.fl_ 

90^ »a. 6 

93. ? fitm 132.2 

78 9 

•«o a 

.'2 8 

64 . 3 

84.3 131.9 

79 7 

61 3 

83. 3 

64.4 

63 I 132.2 

7a 9 

81.7 

6.\ 9 

64 0 

62.4 132.2 


OASPL 100, | 102,7 
PNL 113 1 MS. 6 
PNCT 119.9 116.4 
OBA 100.7 103.7 

APNLW* 112.4 


>**.r ^ f-9 U Oi 

ns gg. a go 9 ,_ai i 6? 

*6 9 64 7 62 7 62 9 6F 


*3-6- go . 1 

63 I 76 0 

60.9 75 2 


l_fiZ.S_ 92.4 61 6 13 1 7 

5 76 3 7P 4 Hl.4 62.0 61.6 60.8 131.8 

1 77.9 76 7 M 3 81.2 80.7 78.7 131 O 

4 77 7 7i» 6 79 9 80 9 79.7 77.8 131.0 

Z9.a_zz.s_m.fl 

3 78 8 7-'. 4 00 0 7U.8 78.3 79.7 131 9 

7 79 9 79 5 79 6 79.1 77.6 79 0 131.9 

7 78 I 77. 7 79.1 7 7.6 76.9 74. 3 132 O 

f— 76.3 Z2.1 za.5 1 36 3 

2 84 0 84 2 f-3.7 84.0 81 8 81 . | 143.8 

8 78 0 77 9 79 .1 76 . O 79.8 79 7 139.4 

4 79 0 60 I IIO 80.1 77.4 76.2 144.0 

_9_SI I — 6V0,_83_|_ 62.0 79 6 77.7 143 4 

7 62 9 63 3 64 6 82 3~62 7 80 6 146 9 

6 61 3 8* 9 83.0 61.2 78.3 76.2 141 6 

7 60 6 II 3 81 4 76.7 76.2 74.8 140 4 

-* — Z9_6 §I_L__62_£_ RO. 1 76.4 74 4 140 0 

4 76 I 773 769 764 73^9 72 8 1379 

0 72 7 7f» 5 75 9 70 4 71,2 69.3 136.6 


4t£~ 4^T? -1- ! - ?° g 4 ?~gg_-3 8 lg gj _ L„f4 _1_ 9SJ_ 95 Q 94 6 94 3 

*■* ® * 56 113 3 ,0 ® 3 106 2 105 3 106 3 107.4 I0n.4 106 9 IOC 0 1044 

I’® ® I 19 5 119 5 M? 0 Mi a 106 9 107. 0 106 1 10 *. 3 tin J | op 9 107 6 IOC 3 

102.6 102 8 101 7 99 5 93 0 92 2 911 92 . 93.1 9:. 8 92 3 90 5 


I PNLW = 126 . | 


LAPNL.W* 1 02 3 


IDE NTIFICATION 

C3AE 1070/P 1 2160A0 


JEST DATE 
OG^a' 83' 


_ LOCATION 
PEER* FS~4D 


.ACOUS T I C RA NGE 

I so "ft arc 


REF ERFncf RPM 
2 1 an' 


OP HI CS/HARDWAl I. INI FT /GOO FREEFIEI.D CORR . /»098| I 


_AR I TH AVG FNK 
14398. 


JALPI1A PAMB 

SAE >7 28 92 


OF POOR QUALITY 



emasst 


Appendix 9.1.20 


16214ES/FSDR/RPMAVG 


11/14/83 9.045 PAGE 1 


AVERAGE SOUND PRESSURE l FVFLS 
77.0 DEO F.. 70 PERCENT RH~ DAY. SAE I SO 0 FT ARC 
IDENTIFICATION 


AVERAGE - C3AF 1070/P 1 2320A0 

INPUT - C3AF 1 070/P 1 X03080 C3AFI0’G/P I X03010 

£3Ati07G/p | 


ANGLES MEASURED FROM INLET, DEGREES 



10. 

20. 

30 

40. 

50. 

60. 

70 

60. 

"90. 

100 

110. 

120 

’» 30. 

" 140 

130. 

160. 


FREQ 

















PWL 

50 

68.6 

69.3 

69.5 

71 3 

71 .5 

71 9 

73 1 

74 2 

73 1 

76 7 

78 1 

79 a 

82. 1 

84 . 6 

87.6 

90 2 

134.5 

53 

72.9 

73. 4 

719 

73 9 

73.3 

74 0 

74 $_ 

75 1 

73 4 

77 3 

78 6 

79 9 


66.4 

•8^0 

134 

90 

72. 1 

71 .3 

71 3 

71.7 

72 5 

72. 7 

73 6 

75.2 

?J 7 

76 9 

79 0 

80 9 

82. 7 

04.9 

86 7 

67.2 

134.0 

too 

72.3 

70.9 

71 6 

72.4 

73 0 

73 3 

74 4 

73 6 

76 0 

77 7 

79 4 

61.0 

83. 1 

83. 3 

87 O 

65 3 

134.1 

125 

72.4 

72 3 

73 7 

74.4 

73.6 

74 6 

73 4 

7G 4 

77 0 

78 1 

80 0 

817 

83 3 

05 O 

66.3 

84.7 

134.2 

160 

72 6 

73.6 

73 9 

73 9 

73 6 

74 3 

75 4 

76. 1 

_?6 7 

78 0 79 8 811 

83 3 

83 0 83 1 


JJ3JI 

200 

73. 6 

74.0 

74 6 

74 4 

74.6 

74.6 

76 2 

77 3 

76 9 

79 1 

60 2 

819 

83 9 

84.4 

84 2 

82 9 

133.9 

250 

72 6 

74.0 

74.7 

74. 7 

73.0 

73 0 

73 4 

76. 3 

77.0 

76 0 

79 3 

60 6 

82 3 

63 2 

82.9 

61 . 2 

132.9 

315 

75.0 

73 4 

73 3 

75.6 

76.0 

73 6 

76 3 

76 4 

76 6 

70 O 

79 6 

80. 4 

62 4 

82. 7 

62. 1 

79.9 

132.6 

400 

75. 8 

76 6 

76 3 

7G . 6 

76 7 

76 0 

76 7 

7G 7 

77 5 

79 3 

80 8 

61 5 

82 7 

?LL 

61 4 

79. 1 

J 33_2 

500 

76.7 

76 4 

76.6 

77. 1 

76.9 

77.0 

76 6 

76 9 

76.0 

79.6 

80 3 

80 6 

02 0 

61 . 6 

60. 7 

76.0 

133.1 

630 

76.9 

76.3 

77 7 

76 3 

79 0 

79.4 

70. 7 

78 0 

77 9 

79 9 

80 9 

014 

018 

60 9 

79 9 

77. 1 

1 33. 7 

800 

61 9 

91 .9 

60 3 

60 6 

79 9 

60 4 

78 3 

76 9 

77.0 

70.6 

79 1 

79.9 

OO. 7 

79.9 

76 a 

73. 9 

133.5 

1000 

65. 1 

85 1 

64.3 

64 2 

63 5 

83 3 

813 

79 0 

77.8 

74,7 

70 9 

79 2 

79 8 

79 3 

77.6 


_L33_4 

1250 

94 1 

93.7 

96. 3 

94 9 

93 1 

93 1 

91 5 

87 9 

85 4 

84 1 

84 . 4 

64 4 

86.2 

84 2 

62 6 

82.5 

145.2 

1600 

86.9 

67.8 

87. 7 

8G 4 

66 . 0 

64 . 6 

83. 0 

80 6 

70 3 

78 9 

79 4 

79 9 

(10. 1 

79. 3 

77 9 

77 0 

137.4 

2000 

69 4 

96.2 

69 3 

90 0 

69 a 

86 6 

63.4 

81 . 1 

78 6 

79 4 

79 6 

80 1 

an 3 

79.6 

76 3 

73 9 

141.4 

2300 

9-1 . 9 

99 0 

93 G 

9G 6 

94 1 

92 2 

91 2 

87 1 

83 . 3 

82 1 

62 1 

84 1 

04 3 

82 C 

61 5 

79 I. 

M3 3 

3150 

91 . 6 

95 0 

92 1 

J 94 4 

93 9 

93 9 

91.7 

68.0 

82 7 

82 . 8 

814 

810 

83 5 

61 2 

79 9 

78.6 

145.1 

4000 

91 . 8 

92. 7 

90 a 

92.9 

94 4 

92 4 

90 4 

86 7 

02 6 

82 3 

62 0 

8? 3 

83 9 

00. 7 

79.2 

77 3 

144.0 

5000 

91 .6 

92. 1 

91 5 

9? 3 

92 9 

90 7 

89 7 

BG . 3 

82 6 

82 2 

83 5 

83 4 

83 5 

80 8 

76. 7 

76 9 

143.5 

6300 

69.2 

90 4 

69 G 

912 

89 9 

88 7 

87 5 

03 O 

78 G 

70 8 

810 

83 2 

84 : 

8l 6 

77.7 

75 7 

J4LJS 

8000 

87.3 

66 1 

67 1 

68 7 

07.6 

66. 1 

84 8 

80 6 

73 9 

73 3 

78 0 

7 C> . 5 

61.0 

79 4 

76 6 

74.2 

139 9 

lOOOO 

93 1 

83 7 

64 9 

eb 6 

83 3 

63. 7 

82.0 

78 0 

73. 3 

73 4 

74 7 

7/ 3 

7/. / 

76. 6 

72.6 

71 . 0 

136.2 

OASPL 

101.3 

104.3 

101 7 

102.7 

102 G 

100. 6 

99 3 

9G . 0 

93 1 

93 4 

94 2 

93 2 

90 6 

96 3 

96 . 7 

96 6 

153 7 

PNL 

115.0 

116.0 

114.4 

lie 3 

116 4 

114 7 

1 13 1 

109 9 

106.2 

106 3 

10G 9 

107 8 

1 O" 8 

107 4 

IOC. 4 

104.9 


PNLT 

117.7 

121 . 1 

117.9 

119 6 

119 9 

117.7 

116 1 

112 6 

108 G 

108 2 

108 6 

|0‘« 4 

110 9 

1'9 o 

106.1 

106 9 


DBA 

102 2 

105.5 

102 4 

103 3 

103.4 

101.3 

99 9 

96 2 

92 7 

92 3 

92 9 

91 7 

94 7 

92 9 

91 3 

09. 9 


APNLW« 112.6 

IPNLW* 123 

6 

LAPNLW* 103 

. 8 

L 1 PNLW= 111 4 

TPNI W 

S 124 

2 
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C3AE 1 07Q/P I 2320A0 0G : 09-63 PEFPIES 4D ISO FT ARC 2320 16477. SAE77 28 92 FULL SPHERE 

OP M I CS / HARDUAL L. 1NLET/0DB FRECFIELD CORR . /•(198II 


0 ) 

Ol 
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05 

O) 


Appendix 9.1.21 


1 62 1 4F3/FSOR/RPHAVG 


II / 14/63 9.049 PAGE t 


AVERAGE SOUNO PRESSURE l EVELS 

77 o oeo p , 70 “pircTtInT r h day. sae ' iso o i i arc 

J DENT I F I CATION 

AVERAGE - C3AEI07G/P I 25OOA0 ~ ~ 

INPUT * C3AFI07G/P | X 03020 C3AE107G/P I X03I50 

£3AE 10Z£/E_1 £Q3Q/Q 



10 

20. 

30. 

40 

50. 

FREQ 






90 

70. 3 

71 . I 

71.2 

73 4 

73.9 

63 

73 7 

74.4 

74 1 

77 6 

75.5 

60 

74.2 

73 2 

73.6 

73.7 

74. 3 

100 

74 0 

73. 1 

74.4 

74 9 

75 2 

129 

74.3 

74.6 

75. 9 

7G . 3 

75. 6 

160 

74 1 

75 3 

75.4 

76 0 

79. 9 

200 

75. 1 

76.3 

76.9 

77 2 

77.4 

290 

74-6 

76.2 

77.0 

77.3 

77.3 

319 

76.2 

77.2 

77 5 

77 6 

76. 1 

400 

77.3 

76 0 

78 3 

78 8 

76. 9 

900 

77.9 

76.0 

78 4 

78 8 

79. I 

630 

60. 6 

80.6 

79 9 

60 7 

61 . 9 

600 

62.3 

62.4 

81 5 

61 9 

62.3 

1000 

64 9 

84 9 

84 . G 

84 9 

84 2 

1250 

97.9 

96.4 

98 4 

96.6 

97. 1 ' 

1600 

92.2 

91 . 6 

93. 3 

91 7 

92. 1 

2000 

67 4 

66.7 

87 7 

67. 7 

6G. 7 

2900 

96 O 

99 1 

9G . 9 

95 2 

95 1 


nrpxca ntASUHEO FROM INIET, 01 OREL'S 


60. 




100 


I 10. 


120 


79 I AO. 6 

?? ? «LQ 

79 8 Al , 7 
60 5 HI* . O 

80 7 8.’ 9 

» 3. 

82 2 82 8 



130. 140. 190. 160. 

PWL 

84.9 67.6 91 0 93 9 137.6 

_?3 til 6_ 137.2 

85 6 8P.I 90 1 90.6 137.0 

8C I 5 90 I 68 8 137. 1 

85 9 OF 2 89 G 68.2 137 0 

- j£- i- P/.?— SP-2 97,2 1 3 6.8. 

86 4 Ii7.4 67.9 66.2 136.7 

05,4 8.6 80 3 84.2 139.9 

04 9 85.8 89 I 6? 6 139.9 

fl '— 2 — _ 1 8 4. 7 61.9 I 39 9 

84 6 84 6 83 3 60 5 I SsTs 
64 4 A3 7 82.7 79.9 136.2 


6J 4 02.6 61 6 


JQ_Z_ 


8 ;; 2 

- 


87 5 

89 2 

83 9 

08 0 

65 4 

83 »> 

8-1 5 

8 j O 

8-i 3 

62.9 

80 2 

60 7 

62 1 

81 7 

80.6 

83 9 

04 , G 

aj 7 


83.5 

81 3 

f 2. 2 ~ 

84 I 

85 1 

81.7 

84 4 

84 6 

80 2 

Oil b 

83.4 

89 3 

85 fi 

87 9 

05 4 

01 9 


79 I 139.9 
7 fl.O 136.6 



-?*SPL 103.6 104.0 103,9 103 6 1 03.3 102 4 101 3 98 7 

PNL 117.2 118.0 117.0 117 4 lio. 9 Tl 5~ fi~TT4 7 |T 1 9 

PNLT 120.3 120.7 120.1 120 3 119.9 118 7 117 7 ||4 8 

PGA 104 4 104 6 104 6 101 2 104.0 103 O 101 6 94 o 


76 3 141.2 
72 4 139.6 


96. 1 95_? 97_. I 

109 3 109 6 109. 5' 
1M9 1103 IMS 
95 7 94 9 95 9 


98.5 

»rr i 

113 2 
9». 1 


9? _l 
112 0 
113 6 
97 I 


9? ; 1 9 9 7 9 1jl 9 


94 


APNLW* 119.2 


IDENTIFICATION 


I PNLW* 127. I 


LAPNI W- 106.7 


1. 1 PNI.W= 113.6 


TPNLW= 175 8 


_ LOCATION 
PEE Oi.rs 40 


C3AEI07G/P 1 2500A0 

OP MICS/HARDWAl L INLFI/f.06 FRECFIELO CORR./*P9W|| 


ACOUSTI CRANOE 
150 FT ARC ~ 


-filtf R ence RPH 
i’tiOO? 


5 108 7 

5 110.1 

6 93 8 

107.0 

109.0 
92 0 


AVO FNK 

! alpha PAMB 

PWL AREA 

9209. 

SAE 77 28.91 

FULL SPHERE 




S O 

n ;a 

: 5 


O 




-o - 0 

> o 

L. rn 
H 

< C/> 



»hm 


Appendix 9.1.22 


1 62 1 4ES/FSDR/RPMAVQ 


11/14/63 9.043 PAGE I 


AVERAGE SOUND PRESSURE IEVEIS 
77.0 DEO. F. . 70 PERCENT R H. OAV, SAE I SO O FT ARC 

IDENTIFICATION 

AVERAGE - C3AE 1 070/P I 2800A0 

INPUT - C3AEI07O/P I XD3IG0 C3AEI07G/P I XO30SO 

C3aud2Czp_ i noaflaa 



10. 

20. 

30. 

40. 

30. 

60. “ 

70~ 

80. 

90 

too 

1 i 0 

120 

130 

140 

150. 

160 

FREQ 
















PWL 

30 

74.2 

749 

75 6 

77.3 

77.8 

78 0 

79 1 

60 3 

81 . 3 

83 3 

83 2 

67 3 

89 0 

92.6 

96 3 

99.9 142.9 

63 

76. 6 

77 . 0 

7G 5 

79,4 

70.5 

78.3 80 1 81.6 

82.0 

81.3 

05.6 

8/ .Q 

.88.3 

»;r§ 

95.1 98^6 142^2 

•0 

76 2 

77. 1 

77.4 

77.7 

78 3 

79 2 

80 3 

61 8 

82 7 

64 0 

8G 1 

88 1 

90 6 

03 3 

95.7 

96.4 142.2 

too 

79 3 

77.9 

76 6 

79 3 

79 9 

79 9 

810 

82 2 

83 0 

81 7 

PC. 4 

63 3 

90 0 

93 3 

95 8 

94.6 142.1 

123 

79 .4 

79 0 

79 8 

80. 1 

80 2 

80.8 

81 9 

82 7 

83. 9 

85 2 

8G 9 

81* 1 

91 2 

93 7 

93 3 

93 9 142 2 

160 

78.6 

79.6 

79 7 

60 3 

80.3 

80. 7 

81 6 

82.9 81.3 85.0 8 7. 0 

88 8 

SOL 

JjJ 4 94 - 2 

93.Q 141.7 

200 

79.9 

80. 3 

60 6 

61 . 3 

80 7 

814 

82 3 

84 . 0 

64 0 

65 7 

67 4 

89 1 

91 4 

026 

93 4 

91.8 141.6 

230 

79.0 

90.0 

81 O 

81 . 2 

81.1 

813 

62 . 3 

83 3 

84 0 

83 4 

87 1 

80 6 

9U 4 

916 

91 . 9 

89.7 140.6 

313 

79 2 

80.2 

60 6 

61.5 

81.9 

81 6 

82 7 

83 3 

83 9 

63 2 

67 1 

68 1 

89.9 

91 2 

90.9 

66 4 140.4 

400 

79.6 

91 . 0 

era 

61.6 

82 2 

81 7 

63 1 

83 

84.J* 

83 0 6/ 7 

88 9 

89 . G 

SQ_5. 

88 8 

...8Z. 2— 140^8 

900 

60.4 

60.6 

80 9 

82 O 

82.2 

82 2 

83 0 

83 7 

81 4 

65 a 

87 1 

88 4 

89 6 

80 3 

88 8 

65 6 140.0 


ANGIES HEASUREO FROM INIET, DEGREES 


630 

900 

..loga. 


1230 
1 6p0 
2000 


92 

92 

J5- 


90 

99 

98 


82. 

94 . 

86 . 


82.2 
83 7 
98 4 


82 

83 

8G 


91 O 
100.7 
89 2 


92 7 
102 b 
88 6 


82.6 
83 4 
85 6 


82 8 
83 I 
83 O 


83.4 
83. I 


91 

IOI 

89 


92.9 
102.7 
88 9 


92 

104 

87 


84 O 
83 4 

_84 5 aa^a 

92 8 89 9 

1 04 9 IOU 7 
87.3 M3 


83 

84 


81. 

83 


87 

95. 

83 


83 9 
92 I 

84 2 


6/ 

er> 

8G 

93 

83 


98 I 
87 1 
9 

87 9 
92 8 

90 0 


U9 . 

87 

00 . 

87 

92 

S'" 


89. I 

87 7 


9fL > _6& 

86.7 83 

91.2 91 

83 . O 83 


87 8 
66.6 

1- 


84 

63. 

.52. 


140.1 
139. 3 
139.L 


63 

90. 

80 


144.1 

134.4 

141.0 


3130 

4000 

30U0 

6300 

97.9 
92.4 
93 6 
92 2 

97 5 
93.9 
93. 1 
92 3 

97.4 
93.2 
94 9 
92 3 

96 1 

94 9 

95 7 
93 6 

97 7 
93.9 
93 3 
93 3 

93 9 
91 .9 

93 4 
91 7 

9G 0 
91 0 
93 0 
91 1 

93 4 
89.0 
90 6 

88 3 

89.6 08 1 

87 0 8G 6 

88 9 88 2 

86 2 85 3 

88 3 
67 3 
90 0 
87 9 

8? 7 
88 9 
9*0 

8-i 3 

no s 
■H.4 
90 2 

80 9 
83.6 
85 6 
.05 2 

83 7 
63. 3 
64 1 
82 3 

63 3 
61 . 8 
82 3 
00 4 

148 8 
145.7 
147 1 

-14$, a . 

8000 

89 0 

90 2 

69 6 

91 6 

90. 6 

89.0 

88 G 

85 3 

03 1 

82 3 

85 1 

er 9 

8 / . C 

M G 

80 A 

78 9 

143 7 

10000 

86 9 

67.6 

67.6 

66 2 

88. 9 

86 4 

83 9 

82 7 

80 3 

79 3 

61 2 

63 6 

83 4 

81.7 

77 3 

76 0 

141.7 

OASPL 

104.3 

103. 1 

103.7 

103 6 

106 1 

10G 3 

106 G 

103 3 

IOO 3 


101 ? 

102 3 

103 4 

104 1 

103.2 

105 3 

136.0 . __ 

PNL 

118 1 

1 18 4 

116 3 

119 1 

118 8 

119 0 

119 3 

lib 4 

113 3 

112 3 

IDG 

1 14 r 

115 C 

113 6 

113 2 

IMS 


PNL T 

121.4 

121.9 

122 3 

122.9 

122 8 

124 9 

125 4 

121 G 

iig e 

114 7 

IIG 2 

1 ICC. 

117 7 

113 4 

113 7 

114 3 


DBA 

103 0 

105.7 

106.5 

lOG . 3 

100 8 

107 0 

107 4 

103 8 

IUO 1 

98 G 

99 9 

ion c 

lOd 9 

99 2 

98 4 

96 3 


APNLW® 116.6 

IPNLW* 129 

3 

LAPNI W= 100 

9 

L 1 PNLW S 110 

7 

TPNl W 

- 128 

0 





I DENTIFICATION T EST DATE LOCATION ACO U STI C RANGF RFFERFNfE RPM ARITH AVG FNK I AL PHA P A MB PWL AR EA 

C3AE107G/P 1 2800A0 OC 09 83 PE FBI ES 4D 150 FT ARC 2POO 25302 SAE 7 7 28 91 FULL SPHERE 

OP Ml CS/HARDWALL INLET/GUB FRF EF I ELD CORR /«C98II 




ORIGINAL PAG£ 1$ 
of poor quality 
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1 


CD 

00 
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Appendix 9.1.23 


AVERAGE SOUND PRESSURE LEVELS 


1/14/63 9.049 PAGE I 


77.0 DEG. F , 70 PERCFNT R H. DAY, SAE 190 0 FT. ARC 
IDENTIFICATION 


AVERAGE - C3AE107G/P 1 3100A0 


INPUT - C3AEI07G/P 1 

A. 


X03040 

-AQ117Q. 


C3AEI07G/P 


XD3060 


ANGLES MFASUREO FROM INLET, OE.GREES 


FREQ 

10 . 

20 . 

30. 

40. 90. 60. 70. 

60 

77.9 

76 6 

76.7 

60 1 60 6 61.7 63 0 

§3 

—• 0*6 

_#Q,a. 

_» 

~#LA 92 0 62 2 83 6 


60. 


90 


64.1 69 I 



3190 

4000 

9000 

6300 


93. 9 

94.7 

99 3 

99 6 

99.9 

94 8 

94 2 

93 3 

9t 6 

92.2 

93.2 

92.6 

93 1 

92.6 

92 4 

92. 1 

99 7 

90. 1 

96. 9 

96.4 

97 2 

96 9 

97.4 

96 1 

96.5 

93 9 

92 . 7 

93 0 

93 2 

92.6 

93 6 

93.7 

92. 1 

92 1 

90 4 

69 9 

93. 9 

94 3 

93.6 

99 0 

94 4 

93 1 

92 8 

91 2 

91.2 

?t 4 

91 . 2 

91.4 

92 7 

91 6 

90 1 

90 1 

88 3 

86 3 

86.4 

96. # 

69 1 

90 4 

89. 2 

67.5 

87.2 

65 7 

65. 1 

66.0 

66.0 

66 5 

67 0 

66.6 

64 7 

64 9 

62 3 

62. 1 


6000 
10000 

OASPL 1 09.1 109.6 106.4 107 3 1 06 6 109.7 109 8 104 7 

PNC lie 4 119.4 119 3 120.2 1 1 9 ~6 119.7 I7B'a‘TlTT 

PNCT 121.1 122.2 122 6 123 9 123 1 121 9 122 O 120 6 

DBA 109.7 106.4 107.0 107 9 107.4 I OG 2 106.2 104 6 


116.4 
I IS 6 

103. 2 


APNLW* 121, 


IDENTIFICATI ON 
C 3AE 1Q7G/P 1 3 1 OOAO 


I PNLU= 130.0 


^TEST DATE 


LAPNLW* 1 1 3 . 6 


100 

1 10 

120 

130 

140. 

150 

160. 




66 6 

66 6 

90 6 

93.5 

97 3 

101.9 

106. 2 

PWL 

148.3 



L. 07,2 

— 88,0 

SI, ft 

_84 J 

- 97 . # .i OCl^ft 

-104, 6 1 47.5 __ 



87 9 

89 6 

92 0 

04 7 

97 9 

100 9 

102 2 

147.0 



68 4 

90 6 

92 9 

95.3 

96 4 

lOI 0 

100.4 

147.0 



86 9 

91 1 

93 2 

95 6 

98 3 

too 6 

99.3 

146. 9 



— ##,ft_9L, l_Sl_L 

SV2 98,2 99.6 96.3 I4B 4 



B9 2 

91 3 

93 3 

*15 6 

97.6 

98.7 

97 6 

146.2 


I 

89 2 

91 . 2 

93 2 

95 I 

97 1 

97.4 

95. 3 

149.6 


1 

89 2 

91 . 2 

9? 9 

05 0 

06.4 

96.0 

93. 6 

145.1 



__#9.ft— 81,7___i2_2- 



— SftU. 

82. 3 

144.9 


1 

90 1 

91 3 

93 0 

94 3 

04 6 

MO 

91 . I 

144.9 



90 3 

91 2 

93 0 

93 6 

93 9 

93.0 

69.9 

144 . 5 


1 

69 4 

90 9 

9? 4 

03 1 

92 9 

91 . 5 

68.4 

143. 7 


1 

#8 0 . 

-SPJ. Ji ! 

JLJ 

92.2 

— Sft_2_ 

_ 66 . 1 

145.4 


1 

60 C 

«0 1 

91 7 

61.9 

Ol 3 

69. 7 

66 6 

144. 9 


] 

95 a 

91.4 

95 2 

94 1 

93 6 

92.6 

90. 9 

154.3 


1 

90. 5 

90 5 

91 .4 

PO. C 

90 3 

68 6 

66.2 

147.5 



._S*LJL 

89. 7 90 3 

69 6 

96 

- 66 : 8 . 

-94,8 

J49.6 



91 6 

“ 2 . 0 

91 9 

00 9 

89.9 

67.9 

85 4 

149.5 



69 4 

69 6 

91 0 

69 3 

67.6 

05.9 

64.2 

146.2 



90. 9 

91.3 

9? 9 

90 5 

8 /. 7 

66 4 

64 2 

147.4 



«a.i. 

— 8 LJiL _??_0 

61 3 66.5 

65.7 

63.9 

146.0 



65 6 

69. 0 

69 . 7 

(<6 3 

67. 1 

83.9 

61 .4 

143.9 



62 6 

64.5 

66 5 

65 6 

84 7 

61 . 1 

79 0 

141 .9 



• 03 6 

104 6 

jo<; 1 

107 2 

»oe_#_ 

1 10. 3 

JI-LJL. 

160.9 



116 2 

116 9 

1|7 8 

117 6 

117.4 

116 9 

114.9 


" 


118 0 

118 3 

119 0 

119.6 

116 3 

117.6 

116. 4 




102 4 

Us 111 

102 e 

101 9 

103 6 

103 2 

102 2 

99. 9 





LOCATION 


GP NICS/HAROWALC 


06 -09 -83 PFFBLfc S 40 
NLFT/GD 6 FREEFIELD CORR / *098 11 


ACnusnC_RANGE 
150? ftarc' 


PEEFRFNC K KPN 
3100 


_APXTH AVG FNK 

'32563. 


PAMB 


tHk-ABEA 


28 92 FULL SPHERE 


o o 

“H l5 

a '-'7- 


o 

c: 


H 

■< 


y 

u} 

m 

c7> 
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Appendix 9.1.24 


16214ES/FS0R/RPMAVQ 


11/ 14/83 9 060 PAGE 1 


AVERAGE SOUND PRESSURE LEVELS 
77.0 DEG. F., 70 PERCENT R H. DAY, SAE I 50 0 FT ARC 
I DENI IE I CAT ION 

AVERAGE - C4AeTo9G/ P~| 1 8 2 OAO ~~~ 

INPUT - C4AE109G/P I M033C0 C4AE109G/P I X03440 

£4Ar I ('M J XS132 . 2Q 


ANGLES MEASURED FROM INLET, DEGREES 



10. 

20. 

30. 

40. 

50 

60. 

70 ' 

80. 

90 

100. 

no 

120 

130 

1 40. 

150. 

160. 





FREQ 

















PWL 




50 

65. 7 

64.9 

64 7 

67 6 

64 1 

65. 1 

66. 1 

67 2 

67 7 

68 7 

70 4 

72 O 

74 1 

75 5 

77. 1 

79.6 

125 4 




S3. 


68 6 

68 4 

76 7 

67.0 

67 4 

68 2 

68 0 

fe7 3 

70 4 

71 , 2 

?2 1 

70 5 

75 5 

76. 9 

82 O 127 5 




60 

66. 2 

66. 7 

65 2 

64 4 

65 3 

66 O 

66 1 

67. 1 

68 3 

69 8 

70 7 

72 2 

73 9 

75 G 

76. 3 

76. 3 

124.9 

..... 

” 


100 

68 0 

66 6 

66 7 

66 5 

66 9 

66 0 

66 6 

GO 0 

/■> 3 

72 4 

72 9 

73 1 

/4 3 

76.4 

76. 9 

75 5 

125 9 




125 

69 3 

68 4 

68. 3 

6/8 

67 5 

67 6 

68 3 

08 » 

69. 7 

70 a 

72 3 

73 4 

74 8 

/C 3 

76 5 

78. 1 

126 1 




100 

70 3 

C9. 1 

60 9 

68 9 

6/ 8 

6/ 3 

6/ 5 

1.9 1 CIO 

70.4. 

715 

73 O 

74 C 

75.8 75.0 74.4 1/54 




200 

70. 1 

69.6 

71 1 

69 9 

69 O 

69 6 

68 2 

71 1 

69 6 

713 

72 7 

73 6 

75 3 

75 2 

74 0 

73.6 

125.9 




250 

70. 7 

69 9 

71 . 1 

70.9 

70. 1 

69 4 

09.0 

68.9 

69 9 

70 9 

72. 1 

72 9 

73 9 

/4 9 

72. 9 

72. 2 

125.5 




315 

72 3 

72 0 

72.8 

72 8 

71 8 

70 7 

69 9 

69 a 

70 3 

715 

72 a 

73 6 

74 3 

75. 1 

73 1 

71.9 

126.3 




400 

73 6 

73 3 

73 8 

/4 . 1 

72 9 

71 9 

a 

.ZL3 

^ 2. 



76 O 

75 6 

16 

74 . ? 

72. 7 

127.9 




500 

74.2 

73. 3 

73 9 

74 6 

74 5 

73 6 

72 8 

717 

74 1 

74 9 

75 3 

76 2 

75 7 

76 2 

73. 1 

71 . 1 

128.5 




630 

75 5 

75. 1 

75 1 

75.6 

74.4 

72 5 

72 2 

712 

73 0 

74 4 

75.4 

76 1 

75 8 

75.0 

72.6 

70.5 

128.3 




800 

60 6 

79 3 

78 0 

78.9 

77. 7 

75 8 

73 4 

72 9 

73.3 

74 8 

76 1 

76 t 

77.5 

77. 1 

73.4 

7 1 . 8 

130 4 




IOOO 

90 8 

88 5 

88 O 

90 7 

88.4 

86 5 

61 3 

81 0 

80.8 82 6 

01 i 

Of. / 

04 

89 G 83 9 

82 3 140 4 




1250 

62 6 

61 9 

81.0 

81 t 

80 2 

79 5 

75 1 

73 9 

74 1 

75 7 

77 1 

79 O 

81 I 

70.0 

74 3 

72 O 

132.7 




1 600 

93. 5 

90. 2 

86. 9 

91.7 

87.7 

82 6 

78 9 

78 2 

78 3 

817 

80 9 

87 4 

8*1 . ?• 

81.4 

78 1 

75. 9 

139.7 




2000 

90.9 

89 9 

90 4 

93 0 

88.3 

84 G 

80 9 

77 3 

7 7 . 2 

79. 9 

81 O 

85 7 

83 9 

82 6 

78 2 

76 2 

140.3 




2500 

65 3 

86 6 

93 5 

93.6 

95 1 

89 4 

86. 1 

/9 8 

77 3 

79 0 

60 O 

81 6 

013 

79. 1 

76. 7 

75. 1 

1 4 g. § 




3150 

64 . 1 

65. 7 

88.6 

89 3 

90 0 

PC 4 

82 1 

76 9 

77 1 

78 9 

82 0 

81 5 

83 1 

no | 

76.8 

74 . 9 

139*2 



' 

4000 

65. 1 

66. 7 

84. 2 

84 7 

83 . 3 

80 a 

77 3 

74 4 

75.8 

78 0 

79 9 

811 

81.2 

79. 1 

75.5 

73.4 

135.9 




5000 

84 6 

85 6 

84. 7 

86 0 

83 7 

82 6 

78 2 

75 9 

78 3 

80 9 

82. 5 

84 5 

87 4 

93 6 

79. 8 

76. 6 

1 38 2 




6300 

88 7 

86 5 

86 4 

85. 9 

82 7 

80 0 

76 5 

73.5 

75 4 

77 9 

t»l 4 

63 3 

KIM j 

02 0 


74.8 

137.6 




6000 

82 2 

83 3 

82 6 

84 . 0 

«2 6 

79 2 

75 6 

71 2 

71 7 

74 3 

77 0 

79 7 

HO. 7 

80 6 

frl-Ml 

72 8 

135 6 


‘ 

— 

10000 

78 9 

79. 7 

79. 3 

80.4 

78 0 

76 2 

72 9 

68 8 

68 5 

711 

73 2 

75. 6 

73 9 

VG a 

71.6 

68. 3 

132 6 




OASPL 

98 6 

97 4 

98 3 

99 a 

98.7 

94 8 

91 1 

88 9 

88 . 4 

90 5 

92 0 

94 6 

94 5 

94 1 

90 6 

89 9 

149 4 




PNL 

110,6 

109. 8 

112.4 

119 1 

12 9 

103 7 

105 5 

1015 

1012 

10.1 4 

105 2 

107 1 

108 4 

106 3 

102 a 

lOO. 7 

” - 




PNLT 

113.6 

112.4 

115.2 

116 6 

16 1 

1117 

10/8 

103 1 

103 5 

105 9 

107 7 

MOO 

llOO 

110 3 

IOC. 1 

104.2 





DBA 

99. 2 

98. 1 

99 2 

IOO 6 

99.6 

95 5 

91 . 7 

80 9 

08 3 

90 5 

92 0 

94 U 

no 

93 a 

89 4 

87.4 





ArNl W a 113.0 

1 PNLW - 12? 

2 

LAPNLW- 101 

8 

L 1 PNL W = 104 

. 1 

TPNLW* 121 

1 








IDENT IFICATION TFST DATE LOCATION 

C4AE 1 090 /P I I820A0 Ou'lVeO PEtDi.ES 40 


ACOUSTI C R ANGE REFERENCE RPM ARITH AVG FNK 

150 FT ARC *" 1820 9/85. 


OP MICS/PEREORMANCE I NL E T -HW1 /6DO FRFEFIEI.D COER . / *2 1 092 


JAJ P HA PAMB PWL AREA 

SAE 7 7 28.90 FULL SPHERE 


O) 

CD 
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Ainvnd aood jo 
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Appendix 9.1.28 


162I4ES/FSDR/RPMAVQ 


11/ 14/63 S 060 PAGE 1 


AVERAGE SOUND PRESSURE I EVrLS 
77.0 OEG F , 70 PERCENT rTh PAy7~ SAE 150. O FT ARC 

IDENTIFICATION 

’AVERAGE C4AE tOOoTp - » ~ 25O0A0 ’ “ 

INPUT - C4AEI09G/P I X03400 C4AE109G/P I *03330 

-MAE 1090/ f» I 2102270 _ 


ANGLES MEASURED FROM INLET, DEGREES 



10. 

20. 

' 30. 

40. 

50 

60" 

70 

80. 

90 

100 

1 10 

1 20 ’ 

130. 

140. 

150 . 

160. 


FREO 

















PWL 

50 

70. 6 

70.4 

71 . 0 

73 6 

73 6 

74 4 

75 4 

76 5 

77 6 

79 3 

81 O 

82 6 

64 9 

87 9 

90.6 

93 9 

137.6 

63_ 


__Z2^3_ 

72. a 

76 3 

74 6 

75 0 

_?§ Q ZA 4 


9Q.Q 

91 .4 

9? a 

-9$, 7- 

JJ7.1L 

69.3 92.1 

137.0 

60 

73.5 

73 0 

73.2 

73 . C 

74 3 

75 2 

76 0 

77 8 

78 6 

80 2 

016 

83 2 

(<5 4 

87 9 

89 7 

90 5 

136.8 

IOO 

74 3 

73 0 

74.4 

74 9 

74.9 

75. 5 

76 5 

77 6 

78 8 

80. 5 

87 0 

64 O 

85 r» 

08 3 

89 6 

88 6 

136.6 

125 

74.6 

75.0 

76 3 

76 4 

75 7 

76 5 

7/4 

76 4 

79.4 

80 8 

62 7 

(14 3 

86 8 

87 9 

89 2 

67 6 

136.6 

160 

23 

.73 8 

76 5 

76 5 

75 7 

76 7 

77 0 

7# 5 79 3 

5L.C 

92-4- 

84 0 

65 5 87 7 

87. 9 

86 9 1 36 4 

200 

77 0 

77.4 

77.4 

77 6 

77 4 

77.4 

77 9 

79 4 

BO 4 

82 0 

83 0 

U4 4 

r*s 9 

87 6 

67 0 

85. 8 

136.6 

250 

76. 2 

77 O 

76 3 

77 9 

77 6 

77 7 

7/9 

76 9 

79 8 

81 2 

82 5 

83 6 

85 3 

86 3 

85 7 

63. 9 

135.8 

315 

76. 3 

78.0 

78. 7 

79 0 

76 6 

78 O 

78 2 

78 6 

79.7 

60 9 

82 3 

8> 4 

01 s 

85 5 

84 7 

82.4 

135.5 

400 

79 0 

79.5 

?2 6 

60 O 

79 0 

78 1 

78 8 

79 2 

80.5 

£ 

fil 5 

8t / 

95 2 

85 , } 

83 9 

51,6 

1 36 0 

500 

79.3 

78 9 

79.2 

79 9 

79 7 

78. 7 

78 6 

79 1 

80 6 

82 1 

82 9 

8 1 8 

84 5 

84 . 5 

63. 2 

60 6 

135.7 

630 

61 .2 

60 6 

60 1 

61 6 

61 . 7 

60 9 

60 1 

79 9 

61 0 

83 1 

63 5 

63 9 

8 « 4 

83 6 

62 6 

79 4 

136 3 

600 

62. 9 

62.6 

61 6 

62 3 

82 4 

80 9 

80 0 

80 O 

80 5 

62 2 

83 1 

83 9 

013 

(3 | 

815 

79. 0 

1 36. 3 

10O0 

65 2 

64.6 

84 3 

64 7 

84 6 

63 7 

81 8 

J.LO 

_8» e 

82 A 

83 9 

85 2 

86 0 

?2 9 

9L P 

78 9 

137.6 

1250 

96. 7 

95 . 6 

96 1 

98 9 

99. 2 

99 0 

95 1 

92 9 

90 0 

89.9 

95 1 

98 8 

99 

32. 2 

90 0 

88 6 

150.5 

1 600 

91 . 7 

92.0 

92 1 

93 8 

94 . 3 

93 9 

90 5 

88 0 

AC 6 

67 0 

90 5 

93 4 

° 1 9 

89 9 

86 8 

64 3 

115.6 

20t>0 

66.2 

66.4 

87 5 

67 a 

86 8 

85 6 

63 6 

81.9 

83.0 

84 9 

86 4 

88 1 

8C 9 

83 a 

81 O 

78.9 

140 2 

2500 

97 6 

100.1 

94 7 

95 8 

93.9 

93 4 

so_i_ 

87^2_ 

8/ S_ 

60 6 

86 6 9^ 7 

in 

I T, 6 

84 0 

B2 A I4fi 9 

3150 

91 . 6 

94 4 

92. 4 

93 4 

91 6 

90 0 

67 7 

85. 1 

66. I 

87 4 

89 1 

91 . 6 

90 4 

86 2 

63 4 

81.3 

144.5 

4000 

93 9 

9G 6 

95 0 

95 9 

96 I 

95 2 

91 / 

07 6 

87. | 

89 3 

69 5 

92 9 

93 O 

38 2 

65 2 

83. 3 

147.6 

5000 

91 . 3 

92.3 

82 2 

93 2 

92 a 

92 5 

90 1 

65 8 

66 7 

88 4 

89 5 

919 

90 3 

85 6 

83 7 

61.9 

145 5 

6300 

89 2 

90 2 

91 0 

914 

90 1 

69 3 

87 1 

83 6 

85 1 

88 1 

90 2 

92 1 

90 7 


B3 a B 1 fi 1 AA A 

6000 

67 0 

88.5 

88 5 

69 9 

87.8 

86 6 

64 5 

80 5 

81 6 

84 9 

88 o ' 

90 8 

91 2 

88 7 

83 9 

61.4 

143.6 

1 0000 

64 7 

66 2 

66.0 

86.9 

85 8 

84 4 

82 0 

76 9 

78 3 

81.5 

83 4 

8G 9 

86 4 

64 . 2 

79.9 

77.2 

1410 


OASPL 103.1 104.6 1 02 .6 104 3 103.9 103 4 100 3 97. § 97 4 96 8 101 0 101 0 

PNL 1)6 9 116.7 116.3 117.3 I1C 9 116.2 113 5 J|0 5 IIO 6 \\2 4 PJ C I 16 3 

PNLT 119 6 121.6 116.9 120 5 120.2 119 G 110 5 113 3 112 6 114 1 1IG 2 119 5 

OBA 103.9 1 05 . S 103.5 1 04 9 104 5 104.0 I OO 6 98 0 97.3 98 7 1 0O 9 103 9 

APNLW* 120.6 IPNLW* I 2G~6 LAPNt U- 1122 lTpnI W=T I3~ 9 TPNL W 


J 03 . 9_J Ol 0_ 1 00_ 2 I 0 0 2 156.6 
IIC 3 113 0 I To . 7 109. 1 
119 7 114.9 1126 III. 4 
I >3 9 99 I 96 5 94.6 

=~l 26~ 3 


o o 

^ 3 ? 

“D O 

2 > 

XJ r- 


O -o 

C 

£ o 

C ni 


“< ( 7 ) 


! PENT IEICAT ION TES T DATE LOCATION ACOUSTIC RANOF R EF 1 RfNCE RPM 

C4AEI090/P 1 2 SOOAO OG 14-63 PEFRLFS 4D | 50 ~ FI ARC 2'oCio' 

GP Ml CS/PERrORMANCE I NLET - HWL /6DB FREEF I El 0 CORR /A 21092 


ARITH AVG FNK 


I ALPHA 


PAMB 


19471 


PML.-ABE' 


SAE77 28.89 FULL SPHERE 


CO 



174 


Appendix 9.1.29 


1 62 1 4ES/FS0R / RPHAVO 


9 . 060 PAGE I 


AVERAGE SOUND PRESSURE I FVEi S 
77 0 DEG F., 70 PERCENT R H O AY, SAE I 5<T 0 FT ARC 
IDENTIFICATION 


AVERAGE - C4AEI09G/P I 2600 AO 


INPUT - C4AEI09G/P I *03410 

C 4 ACI P»?'P I aC 3 £ n tL 


C4AEI09G/P I *03300 


ANGLES MEASURED FROM INLET, DEGREES 


10 . 

20 . 

30. 

40. 

74.3 

74.2 

74 6 

76.9 

76 6 

76.0 

77 . 9 

61 4 

77.9 

76.3 

77 0 

77.4 

79. 1 

77 6 

79 0 

79 1 

79.4 

76.6 

79.4 

79. 9 

78 8 

?? 4 

_79 7 

60. 2 

79.4 

60 0 

60.9 

80. 9 

79 0 

79.9 

80 9 

61 .2 

80 0 

60.4 

61 . 6 

62.0 

60.3 

61 2 

815 

82.7 


II 0 120 


77.4 76 6 


79.4 60 7 OP . I 

-§0-3. 

800 II 5 OP . 6 
•0.7 62.1 A3 I 

61 I 82 6 83 6 


63 5 69 

.94.0 .sa, 

64 I 06 . 

84 9 "6 

09 .1 HC 


2 66.6 

5 _87_Q 

6 67.8 

9 03 3 

6 08 8 
4-065 


69 4 92 9 

.. "S JL_92.e. 

90 P. 93 0 


817 

83 3 

84 . 0 

65 7 

67 0 

88 A 

40 9 

61 7 

OP 9 

A. < 6 

A3 0 

80. 9 

80. 3 

'<0 0 

81 9 

82.6 

83 6 

63 2 

6 G . 6 

88 0 

non 

Jl 6 


04 0 

05 4 

•17,5 

6 T . 4 

69 4 

62 5 

62 9 

t‘4. 3 

85 9 

86.8 

88 r 

89 1 

8 ? 2 

0J.5 

85 2 

ar> 3 

47.4 

67 0 

08 9 

82 2 

82 6 

83. 7 

05 4 

66.6 

67 4 

87 6 


12=2 5" 9 86 83,4 69 6 85 4 84 3 63 P 8 1 3 nj n n« a mr. ■> „y 3 B7 llr c 

1290 90 0 90 6 90 9 81 9 »2rr~TT 2 ' 66 T““o6 7 RC? 4 67^ 

1600 100.6 101 2 101.3 102 1 103.6 102 3 99 7 'Jf» G 9 3.0 94 1 94 7 97 I c|«* g 92 7 
2000 676 66.7 669 099 69 » 677 661 690 694 669 682 699 06 ! 664 

3?90 94 9 96 3 97 f 97 I I 8 ? 9 »M iS-t. jl^J «9_J SC $ 

□190 94.9 96.3 97.1 97.9 96 6 93.2 93.1 64.9 69 4 9? I 93 2 93 2 93 9 

4000 91.4 93.3 93.6 943 932 916 693 679 667 914 930 943 Vi l III 

3000 92.4 94.9 93.6 93 6 94.6 93.5 91.3 67 9 69.4 91 I ^3 2 94 9 93 5 69 7 

II ° g'-3 83.6. 9L 7 , 90 8,^8g_ 3_g^3__6V9 _68j_ £ \ _V, * * , I ” J 

IOOOO 64 6 63 7 S'? Vy , S'? SI ** ? e? ? 82 5 85 5 08 •"« 90 3 9nr~ft:3 

lOOOO 84.6 63.7 86.1 67 7 86 6 84 6 62 7 78 5 60.0 82.3 84 9 67 4 80 5 61.7 

~f Ci L ~ r r 2 ■ !?1 ? I t ? ! I? 6 ° -i- J Q j_ 9 ?o?_7 i oo 5 100 .0 101 . 6 . 103.1 104 6 103 2 104 4 

PNL 116 6 117.6 116 I 1 19.0 116 9 1 17 7 115 7 113 6 113 O 115 I IIC 7 117 S iTra"ll<Tl 

PNLT .20 8 121.4 121.9 122 7 1 24 1 123 0 119 8 1.7 2 M3 6 117 4 1.8 7 20 2 S l ? J 

D6A 104.6 103 3 103.8 106 6 1 06 9 103 6 103 2 100.3 99 6 101 3 1 02 7 104 I 104 2 IOO 6 


150 . 160 . 

PWL 

93.9 100.2 142.9 

.34 5 97-A_L4^Q 

94 9 96.6 141.9 

93.2 94 7 141.9 

94.6 93.6 141.6 

-£3.4 93, Q M1.3 

92 6 91.6 1412 

91.2 69.6 140.5 
90 I 67.9 140.2 

-JUL.8 §6. 7 140. L_ 

•7.9 83.4 139.7 

86.6 84 2 139.6 

• 3.7 83.1 139.2 

■ M 7 9Z 3 199,6 

85.1 83.1 143.8 

90.7 90.6 133.4 

63.6 81.9 142.0 
-83-g. 6g ? J43.?- 

86.4 63.3 146.5 

86.3 83.3 147.0 

67 6 65.6 146.0 

_ 64^ 4 8 2 9 1 4 3.6 

83 2 81 3 143 9 

80.7 78 7 141.6 


104 6 105.6 II 
113 4 112.3 
115.3 1130 
98 3 97.2 


APNLW* 122.0 


IPNLW- 126.6 


LAPNI W* 109.6" 


TPNLW* 127 9 


IDENTIFICATION 
C4AE 1 090/P 1 2600A0 


TES T DATE 
06 14- 63 


LOCATION 

PEEBLES 4D~ 


-MYSTIC _R ANOE. R EFERENCE RP M AR I TH A VO FNK I ALPHA 
150 FT ARC 2BOO 25G39 . SAE 77 


OP Ml CS/PERFOflMANCE INIET -HUI'GOB FREFFIELD CORR /»21092 


SAE 77 28 89 FUI.L SPHERE 


wood do 

jvkd IViMiOldO 



>44iU 


Appendix 9.1.30 


1 821 4ES/FSDR/RPMAVG 


11/ 14/63 6 060 PAGE I 


AVERAGE SOUND PRESSURE IEVFLS 


77 O DEG. F . , 70 PERCENT R H. DAY, SAE 
t DENT I F I CAT I ON 


150 0 FT. ARC 


AVERAGE - C4AE109G/P 1 


3I00A0 


INPUT - C4AEI09G/P 1 XP3420 C4AE109G/P I X03.130 

C4Ari09Q'P \ KOiOlO C4AE-IQSQ/P_J xp 329Q 


ANGIES MEASURED FROM INLET. DEGREES 


3150 

97. 1 

96.8 

97.3 

98 0 

96 6 

95 8 

94 0 

9? 1 

92 S 

94 0 

94-4 

93 7 

94 

1 

91 . 0 

88. 9 

66 0 

149.6 

4000 

91.8 

91 . 7 

91 . 6 

93 3 

91 7 

91 . 3 

90 a 

89 G 

90. 3 

91 . 7 

93 3 

94 2 

92 

0 

90. 1 

87.5 

86. 1 

146. 7 

5000 

92 6 

93.2 

92 1 

94 . 3 

92. 7 

92 0 

90 8 

89 8 

91 . 3 

93 6 

95 5 

97 3 

9"’ 

7 

91 0 

88. 8 

67.6 

148.4 

6300 

89 7 

89.3 

89.0 

92 0 

69 0 

89 0 

67.6 

87.0 

88 4 

910 

93 7 

96 0 

94 

7 

92. 1 

89.0 

87.0 

147 0 

8000 

86 3 

87 2 

86.6 

89 9 

86 0 

63.4 

64 3 

83 3 

84 3 

87 5 

91 0 

9? 7 

90 

6 

on . 2 

86 2 

64 7 

144.5 

OOOO 

83 7 

84 4 

83.4 

86 0 

83.4 

82.7 

816 

/9 . 7 

61.3 

84. 3 

86 8 

89 7 

B7 

8 

87 6 

83.9 

61.6 

142.2 


OASPL 104.8 106.1 105.0 1 06 5 1 06 3 IOC 3 1 0S 2 
PNL I 18 f i 19 6 i 16 5 I 19 fi 119 2 


19 A 116 


103^6 

i fr. 6 


103.0 


!_04_4 
117 G 


PNLT 121.0 122.4 121 2 122 G 1 22 7 123 1 
DBA I OS 4 106 6 I OS 6 107 1 1 OG 9 10 /1 


1 IG 

1219 1199 1183 119 8 121 8 

105 7 103 G 10P 3 103.7 1 15 6 


106 3_107 . 7 
1*9.1 120 5 


107 
I 1 9 


108 9_ 
• I 6 " 4 


109 6 1111 161.0 


1170 116 O 


122 0 121.1 1196 1184 117.7 
1 Of 0 103 3 104.2 102.4 100.6 


APNLU= 123.7 


I PNLW = 129 5 


LAPNl W - 113 4 


L I PNLW- 111.2 


TPNLW* I .’8 6 



to. 

20. 

30 

40. 

SO 

60. 

70. 

80 

90 

too. 

1 10 

120 

130 

140. 

ISO. 

160. 


FREQ 

















PWL 

50 

77.7 

77.9 

78. 6 

60 5 

61 . O 

61 . 9 

82 7 

64 . 0 

85 3 

86.9 

66.9 

90 9 

93 5 

97 4 

101.4 

106.3 

148.2 

63 

60 1 

60. 1 

60. 2 

616 

61 9 

62 3 

8 3 4 

6 A . 4 

83 C 

87 4 

? 

911 

94 1 

»?.a 

99 6 

t 04 __Q_ 

J 4 7 . Q 

60 

62.6 

61 . I 

61 .2 

61 4 

61 . 6 

82 7 

83. 7 

85.0 

DC 0 

67.9 

89 6 

92 2 

94 6 

97.6 

99 6 

102.1 

146.6 

100 

63.7 

62 0 

62 4 

83 O 

63. 1 

83.6 

04 A 

65 5 

8G. 7 

88 3 

90 3 

92 5 

9 V 1 

96 C 

IOO 2 

100.0 

146.6 

125 

62 7 

62.5 

63.2 

63.4 

83.2 

84.3 

64 9 

6G 2 

67 1 

86 a 

90 9 

92 7 

95 5 

96.2 

99.9 

96.6 

146.4 

160 

62.5 

63.4 

63 7 

64 1 

83 4 

83 9 

84 7 

80 0 

86 9 

08 G 

90 6 

92 « 

95 2 

97 9 

98 6 

9 5 L 


200 

62.3 

83.7 

64 6 

64.4 

84 4 

64 4 

85 3 

86 9 

87 6 

69 6 

91 . 3 

93 1 

95 b 

97 6 

97.8 

97.0 

143.9 

250 

62 O 

63.2 

64 6 

64 6 

64 2 

84.9 

63 G 

8G . 4 

67.3 

69 0 

91 .O 

92 8 

94 9 

9G 9 

96 6 

94 . 6 

145. 1 

315 

62.3 

62 9 

64 . 3 

65 6 

65.4 

85.0 

85 6 

87 3 

67. 7 

89 1 

90.9 

92.6 

94 . 6 

96.4 

95.2 

93.3 

144.6 

400 

62 2 

63 8 

64 G 

65 3 

85 7 

85 5 

65 6 

87 2 

88 0 

89 6 

91 .2 

93 0 

«*4. 3 


94.4 

92. 1 

14^3 

500 

63 3 

64.5 

65.9 

66 7 

66 3 

66.2 

66 2 

86 9 

66. 1 

84 G 

91 O 

92 5 

93 6 

94.6 

93. 3 

90.6 

144.2 

630 

64 4 

67.7 

68. 5 

89.0 

68.4 

88 7 

68 1 

8/ . 4 

89. 6 

90. 3 

91 . 3 

92 G 

93 4 

93 5 

92 1 

99. 7 

144.6 

600 

64.9 

67.0 

65 8 

86 9 

88 O 

86 2 

87 1 

86 9 

87 9 

89 5 

90.4 

91 7 

92.3 

92.6 

90 9 

86.5 

143.6 

1000 

67.6 

69 1 

69 3 

89 3 

89 7 

89 1 

88 9 

88 2 

87 9 

89 3 

90^3. 

91 G 

91 5 

91 6 

69 6 

«Z_2 

J43.S 

1250 

90.6 

91 3 

916 

91 1 

90 1 

89 4 

68 3 

87 G 

88 5 

89 2 

90.4 

92 O 

91 2 

91.3 

88 7 

86.4 

144.3 

1600 

100.6 

103.3 

100.8 

102 6 

103 4 

103 9 

102.4 

99 7 

90 . 3 

97 I 

100.0 

100. 2 

97. 6 

95.5 

93 9 

92.2 

154.9 

2000 

93 .6 

95 O 

94 2 

95 8 

95 9 

96 1 

94 S 

92 2 

90 7 

91 . 3 

R2 9 

94 5 

94 2 

93.0 

90. 1 

• 7 6 

146.3 

2500 

90 9 

90.6 

90 4 

92 4 

917 

91 . 5 

90 G 

88 9 

88 7 

69 9 

91 0 

92.0 

09 9 

89.4 

66 9 

63.4 

143. 1 


IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE RCfERENCE RPM AR I TM AVG FNK I ALPHA PAhB P WL AREA 

C4AE109G/F 1 5T00A0 06-14-83 PEEBLES 40 ' ISO El ARC 3100."' ’ 32334" SAE 7 7 28.89 FULL SPHERE 

GP Ml CS/PERFORMANCE I NLF. T - HWL /GOB EREEFIEID COHR / *21092 



->1 

U» 


ORIGINAL PAGE IS 

OF POOR QUALITY 


.emt-w,. 


0 ) 


Appendix 9.1.31 


1 62 1 4E3/FSDR/RPHAVQ 


11/14/63 9.065 PAGE I 






77 O DEG. F . 70 PERCENT RH. DAY, SAE 130 0 FT ARC 
IDENTIFICATION 


AVERAGE - CSAE I I OG/P | 
INPUT - CSAE It OG/P I 


I620A0 
AO 34 90 


CSAE | I OG/P I A05490 


ANGIES MEASURED FROM INLET, OEGREES 


FREQ 

10. 

20. 

30. 

40. 

30. 

50 

66 6 

JLL 

68.5 

70,3 

66.2 

70. ? 

69.9 66.3 

76.4 69 8 

60 

70 5 

69 9 

69 5 

69.4 

69 6 


60. 


70. 


60 


200 77 I 

250 76. I 

316 75.3 

_«£Q 73 o 


1230 

63.5 

62.4 

F' T - 

61.4 

1600 

93.3 

66 4 

69 5 

2000 

91 . 9 

90. 0 

90 9 

2300 

66 I 

67.6 

93.4 

3130 

63.0 

66. I 

69 2 

4000 

66.6 

67. 7 

63 3 

5000 

66 1 

63 6 

66. 0 

6300 

69 6 

66 I 

68 3 

6000 

84 2 

65 9 

64 2 

10000 

61 . 7 

62. 6 

61 .4 


-Z3-5— 2VL 

77 I 76 5 


73 6 7G 6 
76 6 73.5 

79.2 78.3 

JML.fi fiL 

80 9 80.4 

93.1 69.2 

92.2 66.2 

9 3 9 94 O 

90 I 86 6 
85 8 65 I 

86.7 84 7 

80 7 84 ■ 0 


68.7 69 6 69 4 


75 7 


90. 

100 

1 10 

120 

130. 140. 

1 69.4 

70 7 

71 . 7 

72 9 

73 5 76.2 

i 69.3 

71 .9 

_Z2 1 . 
72 3 

72 8 41 7 an. 

1 70 1 

72 4 

74 2 

75 1 76 3 

1 71.2 

74.7 

74.0 

73 3 

76 4 77.1 

1 72.7 

73 0 

72 6 

75 9 

76 9 77 3 

! za^L 

7? 4 

72 7 74 7 

_ 7<L.1_ 77.4.. 

76 I 78 1 

74 2 

73.3 

74 6 

>54 


71 9 


OA S PL 100.1 97.9 99.7 1QO 3 98 3 

PNL 1123 110.6 114. I 1138 112,9 
PNL T 113 7 113.3 116.7 117 4 115.7 
DBA 1 0O 7 96.3 100.5 101.0 99 3 


74_ Q 71 4 

80.8 78 4 74 4 70.3 

78 0 770 74.3 70 1 

JL_fifi 4 67 0 

106. 3 102 2 99 8 

108 4 104 4 IOI 3 
67.9 63.6 


713 72 

76.2 75 

77 2 74 

-Zfi^ Ik 

74 0 76 

73 9 75 

74 2 76 

-7^3 Zfi. 


70 3 76 4 

73 3 74 2 

73.3 73.3 

Z» 

73 I 70 9 
616 80.7 

80 I 77 6 


130. 180. 

PUL 

76 3 60.4 126.6 

76 J — 64.2.128.4 

77.4 77 6 126.9 

78 2 77.3 128.2 

78 3 80. 3 129. 0 


I 60 I 
3 78 J 

7 76 I 

9 76 O 


70 3 66 7 131.0 

76 6 76 7 139.9 

73 4 74 3 139.4 

-ZZ_J ZZ.fi H2.fi. 

73 6 72 9 138 4 

71.7 70 4 135 9 

73 3 70.9 136 5 

?. 2 _ 

70.3 133.9 
66 4 1 34 O 


APNLU* 106.2 


® Jfi ft2JL- »! _fi _»<L.Z_ ?9. 6 90.5 149.2 

99 8 101 I 103 6 103 9 103 2 100 ~ 9 ~To 6 T 7 ‘ 

101 1 102 7 103 6 105 7 103 6 103 9 103.1 

66 6 67.2 90 0 90 2 89.0 86.7 83.7 


IPNLW* 123.3 


LAPNLW* 97 , I 


L IPNLW* 104 6 


TPNLW* 121.5 


IDENTIFICATION 
C5AE 1 1 OG/P I i 620A0 


TEST OATE 


06- 14-63 


LOCATION ACOU S T I C RA NGE 

PEEBLES 4D 150 FT ARC 


REffRfNCF RPh 
1820 


OP Ml CS/HWL PERFORMANCE INLET, TRTD EXH/6DB ERFLD C0RR/*63462 


A R I T H AVO FNK 
9667 . 


1 ALPHA 


PAMB 


P Wl ar ea 


5AE77 28.87 FULL SPHERE 


ORIGINAL PAGE IS 
OF POOR QUALITY 





Appendix 9.1.32 


1 62 1 4ES/FSDR/RPMAVQ 


11/1 4/83 8.069 PAGE 1 


AVERAGE SOUND PRESSURE LEVELS 
77 0 DEG F . , 70 PE RCEN T~ R H~ DAY . SAE FlSO^o" F T ARC _ 

IDENTIFICATION 

AVERAGE - C9AEribG7p~T ZOIOACT ' 

INPUT * C9AE1IOG/P I K0330Q C9AEI10G/P 1 X05300 








ANGLES MEASURED 

FROM 1 

NL FT , 

DFGREFS 







10. 

20. 

30. 

40. 

90. 

60 

70 

80 

90. 

100. 

1 io 

120 

130. 

140 

150. 

160 


FREQ 

















PWL 

90 

87.8 

67.4 

66 9 

66 8 

67 4 

66 8 

69 4 

70 4 

70 5 

71 . 7 

73 6 

75 4 

78 0 

79 3 

82 2 

64.4 

129 9 

63 

71 . 7 

71 . 3 

69 6 

76 3 

69.8 

710 

70 3 

70 5 

71.1 

72 9 

74 4 

75 2 

82 3 

79 7 

61 3 

J3 . 3 

1 30 8 

•0 

70.8 

69 2 

67.9 

66.0 

69.6 

69 4 

69 2 

70.4 

719 

72 3 

74 1 

76 2 

77 9 

79. 7 

81.2 

61 2 

1 29 0 

100 

69.9 

66. 3 

66 6 

69 4 

69 7 

69 3 

70.3 

71.2 

72.0 

73 7 

74 6 

76 3 

78 7 

80.4 

81 . 7 

79 6 

129 3 

129 

70.9 

70.0 

71 0 

713 

70.6 

70 3 

72 3 

72 7 

73 2 

74 3 

73 2 

77 1 

78 7 

60.0 

61 0 

81 2 

129 7 

160 

71 3 

70.6 

71.9 

72.0 

70 3 

70 6 

70 3 

72 0 

72 1 

73 6 

73 0 

76 8 

78 7 

79 6 

79 3 

78.7 

129.1 

200 

72 9 

72. 1 

72 9 

72 3 

72 2 

71 . 6 

72 2 

72 7 

73 4 

74 8 

73 3 

76 3 

78 6 

78.9 

78 7 

78.3 

129 2 

290 

71 . 7 

72.0 

73. 1 

73. 1 

72 6 

71 .6 

72 2 

71.7 

72 9 

73 7 

73 0 

76 1 

77 7 

78.0 

77 6 

73.6 

128 6 

319 

74 9 

74 2 

74. 7 

73.3 

74.4 

73.0 

73 0 

72 5 

73 3 

74 2 

75 3 

76. 3 

77.3 

77 3 

77 1 

74 9 

129.0 

400 

79 1 

74 9 

73 9 

75 9 

75. 1 

73 5 

73 9 

73 9 

74 3 

73 9 

77 0 

78 3 

78 9 

78. 3 

77.5 

74 a 

130.2 

900 

79.8 



76.9 

75 9 

74.0 

74 3 

73 9 

73 1 

76 6 

77 7 

77 7 

78.5 

77.9 

76.0 

73.7 

130.3 

630 

77.4 


11 

77.9 

76 6 

73 2 

74.9 

73 9 

74.8 

76 6 

77 6 

77 4 

77.7 

77. 1 

75.2 

72.9 

130.4 

SOO 

81 2 


Eju 

80 O 

78 9 

76 6 

74 9 

74 1 

73 9 

73 1 

70 4 

76 1 

76 8 

75 4 

74.2 

71 6 

130 6 


87 6 


eh 

89 6 

91 3 

88 7 

84 7 

82 9 

78 2 

79 4 

77 9 

78 7 

79 7 

79 3 

76 1 

79.9 

139 6 


87.0 

67.9 

66.6 

67 2 

88 3 

66 2 

62 3 

80 6 

76 4 

77. 1 

7G A 

77 1 

77 9 

77 0 

75 5 

73.6 

137 3 

1600 

89.9 

66.6 

64 3 

65 1 

64 . 1 

82. 3 

76. 8 

79 6 

75 0 

73 3 

73 6 

76 5 

76 6 

75.0 

73 6 

72.2 

134.8 

2000 

94.7 

97.6 

93 1 

94 . 2 

91 1 

88 3 

84 . 5 

79 6 

77 9 

77 4 

77 1 

60 3 

83 2 

79 6 

77, 1 

76.6 

142.8 


69.4 

68 1 

89 2 

90 2 

69 0 

86 0 

80 8 

77 0 

74 8 

74 7 

76 0 

78 5 

79 5 

77 8 

75 2 

73 1 

1 38 7 

3190 

90.8 

93.6 

96 8 

94,7 

93.7 

92 6 

85. 7 

814 

78 0 

77.4 

76 4 

79 1 

616 

78 7 

77. 1 

77.0 

144 6 

4000 

88 6 

88.9 

67.9 

88. 3 

87. I 

63 2 

819 

76 9 

73 9 

77.9 

77 3 

79 7 

80 7 

77. 1 

74 6 

72.3 

138.3 

9000 

88 4 

90 2 

69 0 

91.6 

69 2 

83 9 

81 .4 

76.0 

75 3 

76 4 

78 0 

79 9 

60 7 

76 2 

74 1 

72.4 

139.9 

6300 

88 2 

88 a 

88 2 

89 5 

86 4 

86. 9 

62 2 

76 7 

74 4 

75 4 

77 3 

79 4 

81 4 

76 8 

74 6 

73 9 

139 6 

8000 

86 . 9 

87.2 

66 2 

87. 6 

85 2 

83.0 

BO. 7 

75 1 

72 7 

74 6 

73 0 

77 8 

78 6 

76 9 

73 2 

72. 7 

137.6 

100D0 

89 1 

86.0 

64. 7 

85.4 

63.9 

81 1 

79 2 

74 8 

71 . 7 

73. 7 

73 7 

77 2 

76. 1 

74 6 

69 8 

68 2 

137 0 

OASPL 

99.9 

101 . 6 
imr 

100 6 

101.1 

100.4 

97 6 

93 4 

90 2 

88.4 

89.4 

90 1 

91 5 

93 JL 

92 1 

91 7 

91 . 9 

130.9 


PNC T 115.6 IIS. 3 MS. 9 117.3 117 9 114 8 109 4 
D6A 100.9 102.4 101.6 101.7 101.1 98.4 93.7 


105 

90 


102 6 
87 6 


103 

88 


103 

08 


APNLW* 109.4 


I PNLW c 124.9 


LAPNLW^ 


98 1 


LIPNLWt 109.6 



TPNL W = 123 4 


IDENTIFICAT ION TEST DATE LOCATION ACOUSTIC RANGE REFERENCE RFM 

C9AEIIOG/P 1 2O3OA0 06-14-83 PEEBL ES 4D 1 557^ FF aRC 2030* 

GP MICS/HWL PERFORMANCE INLET. TRTD EXH/CDO FREI D CORR *03462 


ARITH AVQ FNK I ALP HA PA MB PWL AREA 

12207 5AE77 28.87 FULL SPHERE 


-4 

■vj 
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OP MICS/HWi. PERFORMANCE INLET, TRIO EXH/GDB FRFI D CORR ' * r,:J462 
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Appendix 9.1.35 


AVERAGE SOUND PRESSURE LEVELS 
77.0 0E0. F . , 70 PERCENT"” R H . DAY, SAE ISOOF f ARC 

I DENT I F I CAT I ON 

AVERAGE - C3AE I 1 0g 7 »l 2SOOAO 

INPUT - COAEI IOO/P 1 *03330 C5AEII0G/P t X0S330 


• . 063 PAGE | 


ANGLES MEASURED FROM INLET. DEGREES 


60 

90. 

too 

no 

120 

130 ' 

140. 

ISO. 

160. 









PWL 

76 2 

77. 1 

76 9 

61 . 0 

62 6 

65.2 

67.3 

90 6 

93.3 137.4 

?6_4_ 

7M_ 

2 9^-iSL 7- 

61 9^ 

6G 5 

87.2 69^9 

92 0 137.0 

77.4 

78 1 

79.4 

61 . 3 

63 0 

63 7 

67 7 

69.9 

90.4 136.8 

77 3 

78 6 

79 9 

61 7 

63 f. 

66 1 

66.2 

69 9 

68 6 136.6 

76. 3 

76 9 

60 6 

62 2 

84 2 

66.2 

67.6 

69 6 

66.1 136 9 

7_8_1 

-Z5LJ 

_0Q4 


63 7 

H6 0 

-82:5. 

6g.Q 87 1 _L3S .5 


_?• 7 7 6 9 

76 # 7# 0 

79.9 79 2 

79 6 76.6 

-®LX_ZiU_8 . 

94 2 89 3 


93 6 85 6 

90 7 64.8 


83 4 66.3 66.3 64.2 133.6 

65 O 63 3 83 3 62.9 133.3 

la_j aa*. «_ 

84.7 64.3 63.4 60.6 135.6 

64 3 63 4 82.4 79.7 136.0 

63 3 62.2 61 3 76.3 133.5 


63 I 63.1 
79 9 60 6 

_82 . 1 £3 3 

60.7 82 O 

83 7 64 C 

83 I 66 0 
6 19 6 4 5 

79 5 62 2” 


87 7 63.4 63 9 

83.6 62.3 61.7 

62 .1 60 . t 76 4 

_87,£ 6 3 0 6 1 .6 

63.3 61.2 79.4 

68 I 82.7 61.3 

85 9 82 2 60 6 

66 3 6 1 6 79 3 

83 6 83.1 79 4 

81.7 79.4 74 9 


g*gPL 104.6 106 .8 104.7 104 7 104 2 | 03 2 100 7 41 a 

PNTiTi s Tg gr r rm rm m .* u 6 3 -tptI sH 

PNLT 121.6 124.0 121.6 121.3 121.2 119.7 117.7 111.5 

D8A 105.6 107.4 105.3 105 2 104 6 103.6 101.2 93 ' 7 


63 5 146.3 
79.3 142.6 
76 I I 36 . S 

Jt Q ■ 9 . H 7 | 
77.0 143.4 
79.7 147.6 
79 3 143.2 
76 1 143. $ 
76 2 142.6 
73.2 141.3 


6 . J97 u 9_ 99. 3 9 8.9 99.7 99.3 153. 

107 9 106 3 109 4 111.0 I 12. I 109 2 106 3 106 7 

MO 4 110 1 1114 112 2 113 6 110.3 109 9 106 3 

94 6 94 3 95.3 9C 4 97.3 94 6 93 6 91 3 


APNLW 1I5T 


I PNLW 1 127 6 


LAPNt W« 106 0 


i - 1 PNLW’ 114 6 


TPNL U: 126.4 


OP MICS/HWL PERFORMANCE INLET. TRTD EXM/608 FRFLO CORR/463462 


ORIGINAL 



gim=g. 
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I62I4ES/FS0R/RPMAVG 


1 I / 14/83 


9. 063 


» 

PAGE 1 


AVERAGE SOUNO PRESSURE LEVELS 
" 77.0 DEO. F , 70~ PERCENT R H DAY, SAE I SO 0 FT ARC 

IDENTIFICATION 

AVERAGE - C3AE II OG/P I 26OOA0 “ 

INPUT - C8AE1 IOG/P I X03540 CSAEIIOG/P I X05S40 



ANGLES MEASURED FROM INLET. DEGREES 



10. 

20. 

30. 

40. 

SO. 

60. 

70. 

60 

90. 

100. 

1 10. 

120. 

130. 

140. 

130 

160. 

PWL 

FREQ 

SO 

74.3 

74.4 

73.0 

77.4 

77.6 

76 0 

76.9 

60. 1 

81 7 

63 2 

83 0 

66.6 

69 4 

92 4 

96 4 

99.7 

142.6 

63 

76 4 

76 . 0 

76 . 0 

79 0 

76 3 

76 4 

79 6 

60 7 

Ol 9 

83 4 

84 9 

6G 9 

90 3 

92 4 

93. 1_ 

97.6 

_14 1 

60 

76. 1 

76.7 

77. 1 

77. 7 

76 3 

79. 1 

7® 9 

61 3 

62 5 

83 6 

83 6 

67 9 

89 9 

92.6 

95 4 

96 4 

141.6 

too 

79. 1 

76.0 

79.2 

79. 1 

79 9 

79.6 

61 . 0 

82 1 

62. 7 

64 3 

66 2 

66 4 

90. 6 

92.6 

95. 3 

94.4 

141.6 

123 

79.9 

79.0 

79.7 

60 3 

60 4 

60.3 

61 . 3 

62 4 

83 7 

64 8 

66 7 

86 9 

90 6 

93 0 

95. 0 

93. 3 

141 .6 

160 

76 6 

79 6 

60 0 

60. 7 

60 3 

80 7 

81 .2 

82 4 

83 4 

84 9 

_J6 1 

68 3 

90 7 


92 3 

-IfLLi 

200 

79 8 

60. 2 

• 1.4 

61 .4 

61 6 

• 1 . 3 

• 1 6 

63 4 

64 3 

83 6 

86 9 

69 0 

90 9 

92.3 

92.7 

91 8 

141 .2 

230 

78.6 

60. 3 

61 .4 

61 . 3 

61.3 

61 3 

62 O 

62 6 

63 9 

64 9 

66 6 

66 4 

90.4 

91 4 

91 9 

69.3 

140.6 

313 

60. 1 

60.4 

61 . 6 

62 2 

62. 1 

81 .4 

62.4 

82.7 

63.6 

85 O 

86 3 

68 O 

69 9 

90 3 

90 3 

•7.6 

140.1 

400 

60 0 

61 . 2 

61.5 

62 7 

62.7 

816 

61 . 9 

63 0 

64 . 3 

63 5 

V 1 

86 3 

69 7 

•ii. 

89 3 

66.3 

140.1 

sob 

62.0 

• 1 . 3 

• I . 7 

62 6 

62.7 

62 2 

62 5 

83 O 

64 5 

63 9 

66 6 

66 2 

69 4 

69. 1 

•8.7 

•3.4 

139.9 

630 

63. 2 

62 7 

82.0 

83.3 

62.9 

• 3.2 

62.6 

83 4 

65.4 

66 C 

87 6 

86 0 

86 9 

06.3 

67.3 

64.2 

140.0 

600 

63 6 

63.6 

62 3 

83 3 

63 2 

62 6 

62. 1 

62 7 

63.6 

83. 1 

66. 1 

07 2 

87 6 

67 2 

86. 2 

•3 1 

139.0 

1000 

63. 9 

65. 7 

63 3 

63 3 

83. 3 

64 4 

62 9 

62 3 

83 7 

64 9 

63 6 

86 6 

66 6 

66 4 

83.2 

_5Lf_ 

— 

1250 

89 6 

91 1 

91 . 3 

91 . 3 

93.0 

92. 1 

69 4 

65 9 

85 2 

63. 4 

86.2 

8E. 9 

47 0 

66.2 

65 4 

62. 3 

143. 1 

1600 

99.2 

101 .9 

101.4 

100.9 

104.4 

103.1 

99 7 

95 2 

9? 3 

92. 1 

92. 3 

91 . 2 

92.6 

69.9 

68 9 

66.0 

152.9 

2000 

87. 9 

66.3 

66 4 

66 8 

68 9 

87 0 

43. 3 

62 6 

62 6 

64 1 

64 3 

63.6 

65.4 

64 . 3 

62. 6 

60 2 

140. 3 

2500 

91 . 1 

91 . 2 

91 . 6 

91 6 

90 2 

66.6 

86 7 

83 6 

83 O 

83 6 

g_4.7 

86 9 

86 6 

64.2 

62.9 

60.0 

U?J 

3130 

97.4 

96.4 

99. 1 

97 4 

97 2 

93 6 

93 .8 

69 5 

66. 7 

63. 9 

87 3 

66.4 

67.3 

63 5 

63 7 

•2.0 

146.0 

4000 

92.6 

94.6 

93 6 

95 3 

94 1 

929 

90.6 

66 1 

63.4 

83. 7 

67. 3 

69 0 

92 1 

63 6 

63. 1 

• 1.7 

146.0 

3000 

93 3 

93.2 

93 9 

96 0 

93 1 

94 6 

92 1 

67 9 

87 1 

87.9 

69 7 

90 2 

90 C 

63 5 

64.2 

62. 1 

147.1 

6300 

92 3 

93. 2 

92 9 

94. 2 

92 6 

92. 1 

90. 1 

83 3 

83. 7 

85 2 

68.2 

69 8 

68 . 4 

64 6 

62 3 

60.3 

143.4 

6000 

69 6 

91 . 6 

91 . 1 

92 1 

90 7 

89 4 

67 7 

82 8 

610 

82 4 

85 6 

67 3 

88 4 

84 8 

6t 3 

•0 0 

143.9 

i 1 OOOO 

86.0 

69. 1 

86.9 

68 6 

69 1 

67 3 

83. 7 

60. 1 

78. 6 

80. 1 

82 3 

84 3 

64.6 

81 .6 

77.6 

73.3 

142.2 

I OASPL 

104.1 

103 3 

103 9 

105 3 

106 6 

103.7 

103.0 

99.6 

96 7 

99 5 

100.8 

102 0 

103 ^ 

103.5 

104.6 

103. 1 

136.1 


lAorw i uh . • i vw . « i vv . m * . w * «« • « ■ • r * ““ • » . , , — ■ — . — — — r— ?» — — — — — — 

PNL if?. 9 119.2 If9'4 "TTbTr Il9 0 119.3 116 I 112.0 111. 3 111 8 113 3 1 14 3 IIS 9 112 9 112 0 110.3 

PNLT 121.4 122.2 123.3 1 22 4 125.1 124.1 121. I 116 2 114 0 114 2 113.6 113.9 116 0 114 4 113 6 112.6 

DBA 104^ 7 106. 1 106 6 IOC. 2 107 G IOC. 4 103. 5 09 4 97 6 OB 2 99.4 mo I 100.9 98.3 97.5 93.4 


APNLU* 116.4 I PNLW = 129 3 LAPNLW* 106 3 LIPNLW= 1 10 1 TPNLW* 127 9 


IDENTIFICATION 

CSXETT6G7F1 ?66oXo 


TEST DATE LOCATION ACOUSTIC RAN GE REFE RENCE RPM ARITH A VO FNK I ALPHA P*MB PWL AR E A_ 

06- 14-63 PEEBLES 4D 150 F f ARC 2S00. 2524G . SAE77 28.67 FULL SPHERE 


GP MICS/HWL PERFORMANCE INLET, TRTD EXH/60B FRFLD CORR/*634G2 


00 
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Appendix 9.1.37 

AVERAGE SOUND PRESSURE LEVELS 

77 o^o~F— 7 o~"percent r~hl 5ay7 sa e iwTo - ? t ' arc 

IDENTIFICATION 

AVERAGE * C9AE I I OO/P | 3IOOAO 

INPUT - C5AEI IOO/P | X03330 C9AEI IOO/P I X0338O 


0 069 PAGE I 


FREQ 

80 

63 

10 . 

77.0 
60. 1 

20 . 

77.7 
70. | 

30. 

76 6 
79. 1 

40. 

*0. 4 

• 1 2 

60 

62 8 

61.2 

• 1.4 

• 1.0 

100 

03. 6 

62. 1 

92.9 

•3.3 

129 

*3.0 

•2 0 

63.6 

•4.2 

160 

*2 0 

*3.6 

63.6 

•4.6 

200 

02.3 

64. 1 

*9 r 

•3.0 

290 

62.4 

63.9 

68.0 

68.3 

319 

62.7 

03.4 

*4.3 

66.0 

400 

-*gg 

64 3 

*4.6 

18 9 

800 

63 . 7 

64.2 

06 4 

06 9 

630 

64.7 

97. 2 

06.3 

69. 1 

000 

09.6 

09.4 

63.6 

66.6 

1000 

67.9 

67.0 

90 0 

00 . I 

1290 

90.0 

91.2 

91 . 0 

90.4 

1600 

IOI .0 

109.2 

100 2 

103.2 I 

2000 

93. 0 

93.7 

93 6 

93.9 

2900 

91 . 9 

92.2 

90.9 

91 9 

3190 

90.2 

100 . 0 

99. 0 

96 2 

4000 

93.2 

93.8 

92.9 

93. 9 

9000 

94.0 

94.6 

94.0 

95 . 2 

6300 

92.4 

91 7 

91 .9 

93 3 

iooo 

69.4 

90. 0 

90.2 

90. 9 

IOOOO 

07.3 

00.4 

60.0 

66.0 

OASPL 103.8 107.9 109 8 

06 6 1 

PNL 119.1 

207TH 

197 1199 1 

PNLT 122 0 124.6 122.3 133 3 t 

DBA 106.1 100.7 106.0 107.4 | 
APNLU* l 2 l 1 ipniu. 


ANGLES MEASURED FROM INLET, DEOREFS 


61 9 S2.4 03.9 04.9 

-•?_! *2 J? 04 3 65 4 

021 63 6 04.9 00 O 

63. 6 64.9 09. 3 00 . C 

04.0 69 0 06.0 07.2 

-1.4-. j 66,0 60 0 6/1 

04.0 09 3 07 0 07.6 

69.9 09.0 06.6 67.0 

09-6 66.1 07.2 00.3 

_69^ 9 66 2 67.9 M ? 

00.2 00 6 07.3 00 6 

60-4 60.9 07.9 09.1 


•0-9 07.2 


66 6 

- «0 JL_. 

*7 3 

00 I 
60 0 
.00 0 
09 6 
09. I 

69.4 

J3S_ 

90 I 

90.4 
69 9 


93. t 9071019 

- 3 <L 1 90^0 100 3 

94.9 97.9 100.9 

99 I 90.2 I UO . 0 
99.2 99.0 100.4 

9V_Q_ 9Z 9 99 3 

95 9 97.4 96 3 

9-1.9 96.7 97.0 

94.4 99 9 99 7 


91.3 09.9 

00.9 66 4 


.21? 90.0 00.0 07.7 00.1 69.1 09.7 91 1 

109.7 107.2 104.9 90.7 90.9 97 3 93 | 94 I 

99 0 97 7 99.6 *11 90 0 lot JM 

_ 92.9 91.9 90.4 67 .9 07.9 07 7 aa a an ■ 

90 5 90 6 94.6 91.3 09*9 90^9 It^O — I t^7 

93.6 92.3 91.4 00.0 66.4 0« 0 a9a g, 0 

a» ? ®? 7 92 0 90 ■ 90-0 90.6 91 9 93 9 

Sa a !! l lit 84 * 84 6 86 » 09 9 9 T* 7 o 

00.3 66.6 09 4 6I.9 (2.2 93.6 69 9 67 9 

f U? — } °- 7 103 7 >04 3 «°3 9 

123.4 121.6 119.7 116 2 119.4 I I 6 3 116 sTTS T 

?! ? "9 3 1.0.0 "ll !I5:5 !!S.'o 


160. 

PWL 

106.4 140.2 
JP 3.9 146.7 
102.1 146.7 

99.6 146.6 
90.4 146.6 

97.7 140.0 

97.0 149.9 

94.9 149.2 

93.1 144.6 

-gL fi m ,7 

90 0 144.3 

69.0 144 . § 

67.9 143.8 

97.9 143.6 
66.3 144.2 

92.1 196.0 

09.0 140.3 
63.7 1 44 . 0 

69.2 149.9 
63.7 149.9 
*4.6 147.8 

,64.3 146.6 

62.1 144.7 
79.0 143.0 


29.2 129.9 123.0 119.3 ||0.O 


LAPNL WV |T32 


107,0 10 0 3 no O 110 9 1 1 

IW 6 110.9 1 1679 TToTo — 

1109 117.9 1100 117.0 
103 7 102.0 102.0 99.0 


OP HICS/HWL PERFORMANCE INLET. TRTD EXH/606 FRFLD C0RR/(63462 ^ ■"** 


TEST DATE 
"50- 14-03” 


LOCA TION 

5 EEBlTS 40 
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ibo.QQ 90. OQ e'o . QO 70. 00 60.00 50.00 iIo a GQ 

SPl. DB 


00 
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AVERAGED SPECTRUM 


10 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG ml FULLY TREAT EO 

SITE >40 . ORTEt B-JUN-83 

IRPEi E31S . 30 IPS 

FAN - 1631 APR. CORE - 10910 RPR 


« 0 . tf BIASES 
H nr oht ncc.fi 
ItHP Hi t lfiC.FI 

•mo press i*hci 
■ioch sue 
smp mu imhii 
A/H f II IEAMHII 

ArroM) nwcistci 

AVI HAUl S 
AAMMIOIH Ml I 

HIHOnull.HAMH 
SfNbOH PSI/VtHt 
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Appendix 9.2. 1 .b 


averaged SPECTRUM 


20 DEG G/P 

E CUBED PEEBLES TESI. 

CONFIG • I FULLT TRERIEO 

SITE ID . DRTE: B-JUN 83 

TRPEi E 31 5 . 3 D IPS 

FRN - 1831 RPM. CORE - 10910 RPH 
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Appendix 9.2. l.c 


RVERRGED SPECTRUM 


30 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG ■ 1 FULL! TREATED 

SITE 40 . DATE; fl-JUN-63 

TAP£» E3I5 . 30 IPS 

FAN - 1631 APR. CORE - 10910 APH 
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Appendix 9.2. l.d 


AVERAGED SPECTRUM 


40 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG ■! FULLY THEHTED 

SITE NO . DATE* 8-JUN-B3 

lfiPEt E315 . 30 IP5 

FAN - IB3I RPM. CORE - 10910 RPH 



ORim ilc MRr* i o»*5«2i» oaf 
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Appendix 9.2. l.e 


RVERRGED SPECTRUM 


50 DEG G/P 

E CUBED PEEBLES 7ES1. 

CONFIG «1 FULLY 1REATE0 

SHE NO . DATE; B-JUN-03 

TAPE t E315 . 30 IPS 

FAN - 1631 BPN. CORE - 10910 APN 
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Appendix 9.2. l.f 


averaged SPECTRUM 


60 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG •! FULL! IREfl ICO 

SITE 40 . DRIEs B-JUN-B3 

lOPEi E315 • 30 IPS 

FHN • 1B31 RPh. CORE » 10910 RPM 
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Appendix 9.2.1.g 


AVERAGED SPECTRUM 


70 DEG G/P 

E CUBEO PEEBLES TEST. 

CONFIG ■ 1 FliLLT TfltHTEO 

SITE VO . DOTE: 8-JIJN-B3 

TfiPEi £315 . 30 IPS 

FAN - 1831 RPH. CORE - 10910 RPN 
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Appendix 9.2.1.h 


AVERAGED SPECTRUM 


80 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG *1 FULLY TREATED 

SITE AD . OATE: B-JUN-B3 

TAPEi E315 . 30 IP5 

FAN - 1831 RPH. CORE - 10910 HPM 



OHTHf U.E KMC* 0** f jOiJ70 Mr 



PLOI Oft It 


I i ■ JUt *63 


PLOI IIM 


IB.2B.H0 



80.00 70.00 60.00 50.00 

SPL.08 


Appendix 9.2. l.i 


RVERflGED SPECTRUM 


90 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG *1 FULLY IRERTEO 

SITE «IO . ORTEs 8-JUN-83 

TRPEi E3I5 . 30 IPS 

FAN - 1831 RPH, CORE - 109)0 RPM 
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Appendix 9. 2 . 1 . j 


RVERflGED SPECTRUM 


100 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG ol FULL! TREATEO 

SITE NO . DATE i 8-JUN-03 

TAPE* E3IS . 30 IPS 

FAN - 1831 HPH. CORE - 10910 RPH 
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Appendix 9.2. l.m 


AVERAGED SPECTRUM 


130 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG «l FULLY TREATED 

SITE *J0 , DATE : B-JUN-U3 

TAPE. E315 . 30 IPS 

FAN - 1831 RPH. CORE - ] 09 ] 0 RPR 
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Appendix 9.2. l.n 


AVERAGED SPECTRUM 


140 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG »1 FULLY T HEATED 

SITE ID . 0A1E: 0-JUN-U3 

TAPEi E315 . 30 IPS 

FAN - 1031 HPM. CORE - 10910 RPK 
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Appendix 9.2. l.o 


AVERAGED SPECTRUM 


150 DEG G/P 

E CUBED PEEBLES TEST. 

C 0 NE 1 C •] FULLT TREATED 

SITE >10 . OATEt 0 -JUN -03 

TAPE i E 315 . 30 IPS 

EAN - 1831 RPH. CORE - 10910 RPR 
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Appendix 9.2. l.p 


AVERAGED SPECTRUM 


160 DEG G/P 

£ CUBED PEEBLES 1EST. 

CONFIG ■! FULL* 1RERTE0 

SITE 40 . OflTEt 8 JUN-B3 

TAPE i E315 . 30 IPS 

FAN - 1631 8PN. CUHE - 10910 RPM 
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Appendix 9. 2. 2. a 


AVERAGED SPECTRUM 


10 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG »l FULLT TREATED 

SITE MO . OATEi 8-JUN 03 

TAPE i E31S . 30 IPS 

FAN - 2037 RPH. CORE - 11250 RPN 
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Appendix 9.2.2.b 


RVERRCED SPECTRUM 


20 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG «1 FULLT THEfiTFO 

SHE HO . DATE: 8-JUN-B3 

TAPE i E315 . 30 IPS 

FAN - 2037 RPM. CORE - 11250 RPH 



MD.nO SO. 00 OO.OU 

FhEQUENCT.HZ *10 


OflTRf ILE MRHti 


OPb02iB#» OfIT 


ORIGINAL PAGE IS 
OF POOR QUALITY 



ibo.oo 9o.oo e'o.oo 7 b.oo ioToo so. oo 

SPL.OB 


to 

o 

to 


Appendix 9.2.2.C 


AVERAGED SPECTRUM 


30 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG m] FULL T TRfHlEO 

SITE NO . 0 A T t : 0-JUN-B3 

TAPE: £315 . 30 IPS 

FAN - 2037 APH. CORE - 11250 HPN 
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Appendix 9.2.2.d 


AVERAGED SPECTRUM 


40 DEG G/P 

E CUBED t EE8LES 1ESI. 

CONFIG "1 FULLY TfltHTEO 

SITE *|D . DflTEs B-JUN-B3 
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FAN - 2037 RPM. CORE - 11250 RPM 
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Append ix 9 . 2 . 2 . e 


AVERAGED SPECTRUM 


50 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG -1 FULlf TRERTEO 

SUE NO . OfilEj 0-JUN-03 

IRPEi E315 . 30 IPS 

FAN - 2037 RPN, CORE - 11250 RPR 
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Appendix 9.2.2.g 


AVERAGED SPECTRUM 


70 DEG G/P 

E CUBED PEEBLES TE5T. 

CONFJG «1 FULL T TREATED 

SITE MO , DATE: B-JUN-83 

TAPE* E3J5 . 30 IPS 

FAN - 2037 RPH. CORE - 1J2S0 RPR 
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Appendix 9.2.2.h 


flVERRGEO SPECTRUM 


80 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG Hi FULLT TREATED 

SITE MO . DATE: 0-JUN-83 

TAPE: E 3 1 5 . 30 IPS 
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Appendix 9.2.2.j 


averaged 


100 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG • I FULLT TRERTEO 

5 ) IE >40 . OflTEi 0 -JUN-B 3 

TfiPEi E 315 , 30 IPS 

FAN - 2037 RPM. CORE - 11250 RPH 
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Appendix 9.2.2.k 


fiVERRGED SPECTRUM 


110 DEC G/P 

£ CUBED PEEBLES TEST. 

CONFIG • 1 FULL T THERTED 

SITE 40 . DflIE: B-JUN-83 

IflPE. E31S . 30 1FS 

FAN - 2037 RPN. CORE - 11250 RPR 
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Appendix 9.2.2. 1 


AVERAGED SPECTRUM 


120 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG •! FULL T TRERTEO 

5 J IE NO . DATE ! 8-JUN 83 

IRPEs E 3 1 S . 30 IPS 

FRN - 2037 RPN, CORE » 1I2S0 RPH 
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Appendix 9. 2. 2. in 


RVERRGED SPECTRUM 


130 OEG G/P 

E CUBED PEEBLES TEST. 

CONFIG m\ FULLY TREATED 

SITE TO , DATE; B-JUN-83 

TAPE; E315 . 30 IPS 

FAN - 2037 RPH. CORE - 11250 APN 


to 
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RVERflGED SPECTRUM 
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AVERAGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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FAN - 2037 RPR. CORE - 11250 RPN 


"UN M. 

roiitt no. 
ppf 

m. w minks 
J fnr mu ihc.fi 
hhp m i ukc.fi 
•wo PFKSS |>nci 
Morn SUE 

WHIP Mir Mini 
h/ii raiiniKHd 
III l OMl 1IIKI5EU 
HVf HM.C S 
MmUHIDIM Will 
U I MUSm 1 1 • MAMNI 
siNSon fsi/vwi 
sinson coin imi 
sinson mi in ms 
stnsoit cm mr 
sinson OISI IF II 


-i an 

:i§“ 

Hit 

P9. SO 

IS. COO 
£0.000 

IUG 

13 

I 

O.OOIS 

10 

a. si 

IIS 

ISO.O 



00 


10 . 00 


L'U . oa 


0 R 1 BFHE MM. 


3U.00 


OPSHIIflH ON I 


‘»o. nu bo.oo 
F HEUUENC T . HZ 


6(1 uo 
*lir 


7U.00 


BO. (JO 


90.00 


100.00 


PIP! DRK II-JW .-83 


PLOT TINE 21.23.01 


ORIGINAL PAGE IS 

OF POOR QUALITY 


100.00 90.00 80.00 70.00 

SPL. DB 


Appendix 9.2.2.p 


AVERAGED SPECTRUM 


160 DEG G/P 

E CUBED PEEBLES TEST. 
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AVERAGED SPECTRUM 


10 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG • I FULLY TREATED 

SITE 40 . DATE: B-JUN-03 

TAPE i E315 . 30 IPS 

FAN - 2190 ARM. CORE - 11480 RPR 
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Appendix 9.2. 3. b 


RVERRGED SPECTRUM 


20 OEG G/P 

E CUBED PEEBLES TE5T. 

CONFIG »1 F III. L T TRERTE0 

SITE NO . DATE: 8-JUN-B3 

TRPE; E315 . 30 IPS 

FRN - 2190 RPM. CORE - 114B0 RPM 
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Appendix 9.2. 3. c 


RVERRGED SPECTRUM 


30 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG a] FULLY TREATED 

SITE ID . DATE: B-JUN-83 

TRPE: E3I5 . 30 IPS 

FAN - 2190 BPN. CORE - 11480 RPM 
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Appendix 9.2. 3. d 


AVERAGED SPECTRUM 


40 DEG G/P 

E CUBEO PEEBLES TEST. 

CONFIG «1 EULLT INERT TO 
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FAN - 2190 APM. CORE = l!4B0 RPH 
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RVERRGED SPECTRUM 


50 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG * I FULLY TREATED 
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AVERAGED SPECTRUM 


60 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG * 1 FULLT TRE HTEO 
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AVERAGED SPECTRUM 


70 DEG G/P 

t CUBED PEEBLES TEST. 
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A Ppendix 9.2. 3.1 


RVERRGEO SPECTRUM 


90 DEG G/P 

E CUBED PEEBLES TEST. 

confic hillt nmmn 

SHE NO . DHIL: 0 lUN-UJ 
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FRN • 2190 HPM, COME » 1)480 RPM 
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Appendix 9.2. 3. j 


AVERAGED SPECTRUM 


100 DEG G/P 

E CUBED PEEBLES TtSI. 

CONflLi ■ 1 FULLY THIHIED 

SI IE 40 . IIHIF : B UIN-83 
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RVERRGED SPECTRUM 




ORIGINAL PAGE IS 
OF POOR QUALITY 
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Appendix 9. 2. 3.1 


AVERAGED SPECTRUM 


120 DEG G/P 

E CUBED PEEBLES TES1. 

CONFIG «1 FULLY TfttHTFO 
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Appendix 9.2. 3. m 


AVERAGED SPECTRUM 
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Appendix 9.2.3.n 


AVERAGED SPECTRUM 


150 DuG G/P 

E CUBED PEEBLES TEST. 

CONFIG «1 FULL! 1HER1E0 

SITE ID , DRTEs B-JUN-B3 
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FHN - 2100 fiPM. COHE « ll'lBO RPH 
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Appendix 9.2.3.0 


AVERAGED SPECTRUM 


160 DEG G/P 

E CUBED PEEBLES TE5I. 
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SIIL 4D . OHTLs 8 JUN-03 

TRPt: E3I5 . 30 IPS 

FAN - 2190 RPM. CORE = 11480 RPM 
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AVERAGED SPECTRUM 
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E CUBED PEEBLES TEST . 
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Appendix 9.2.4.b 


RVERfiGED SPECTRUM 
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Append ix 9 . 2 . 4 . c 


flVC RAGED SPECTRUM 
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E CUBED PEEBIES TEST. 
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Appendix 9.2.4.e 


flVERRGCO SPECTRUM 


50 DEG G/P 

e CUBED PEEBLES TEST. 
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Appendix 9.2.4. f 
FIVERRGED SPECTRUM 
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E CUBED PEEBLES TE5I. 
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Appendix 9.2.4.g 


AVERAGED SPECTRUM 


70 DEG G/P 

f CUBED PEEBLES TEST. 

CONFIG «1 FULLY THLlUED 

SHE 40 . ORTE: B JUN-03 

THPEi E3J5 . 30 IPS 

FHN - 2335 RPN. CORE - 1165Q RPM 
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RVERflGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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RVERRGED SPECTRUM 


50 DEG G/P 

E CUBED PEEBLES TE5T. 

CONFIG *1 FULLt TREATED 
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AVERAGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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flVERRGED SPECTRUM 
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RVERRGED SPECTRUM 
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E CUBE0 PEEBLES TEST. 

CONFIG Ml FULL T TREHTEO 
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RVERDGED SPECTRUM 


120 DEG G/P 

E CUBED PEfBLES TEST. 
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RVERDGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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RVERRGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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RVERRGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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averaged SPECTRUM 
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E CUBED PEEBLES TEST. 
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AVERAGED SPECTRUM 
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F CUBED PEEBLES TEST. 
CONFIG »| FULLT THLflTEO 
5JfE MO . DATE: 8-JUN B3 
^'CEs E315 . 30 IPS 
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Appendix 9.2.7.C 


DVERRGED SPECTRUM 


30 DEG G/P 

E ClfBEO PEEBLES TEST. 

CONFIG «1 FULLT TREATED 
SITE 40 . DA1E: BJUN-U3 
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FflN * 3113 RPM. CQH =FflN - 3113 
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AVERAGED SPECTRUM 
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E CUBEO PEEBI FS TEST. 

CONFIG • ! Flil.LT IHTHTFO 
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RVERRCED SPECTRUM 


60 DEG G/P 

E CUBED PEEBLES TEST. 
CONFIG ■ 1 FULLY 1 Rl A 1 F D 
SITE MO . 00 II": fl-JUN-RJ 
TAPE: Ell 5 . 30 IPS 
FAN * 3113 RPM. COR =FHN 
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AVERAGED SPECTRUM 


70 DEG G/P 

E CUBED PEEBLES TEST. 

CONE IC »1 FULLT TRERTED 

SITE 40 . OHTE : 8- HIN-B3 

TRPE: E315 . 30 IPS 

FAN - 3113 BPH, COR -FAN « 3113 
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AVERAGED SPECTRUM 


80 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG • 1 FULLY TREATED 
SITE NO . DATE: B-JUN-B3 
1HPE: E 3 1 S . 30 ll*S 
FAN - 3113 HPM. CUH =FAN - 3113 
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AVERflGLO SPECTRUM 
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E CU0ED PEEBLES TEST. 
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AVERAGED SPECTRUM 


100 DEG G/P 

E CUBED PEEBLES TEST. 
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UVERRGEO SPECTRUM 
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rverrged spectrum 
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Appendix 9.2.7.o 


RVERRGED SPECTRUM 
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Appendix 9.2. 7. p 
AVERAGED SPECTRUM 
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RVERflGED SPECTRUM 
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Appendix 9.2.8.d 


RVERflGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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Append ix 9 . 2 . 8 . e 


RVERRGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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Appendix 9.2.8.f 


nVERRGCD SPfCTRUM 
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E CUBEO PEEBLES TEST. 
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Appendix 9.2.8.g 


RVERflGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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nVEHRGEO SPECTRUM 
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Appendix 9.2.8.k 


AVERAGED SPECTRUM 
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E CUBEO PEEBIE5 TEST. 
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AVERAGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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Appendix 9.2.8.p 


DVERRGED SPECTRUM 


160 DEG G/P 

•E CUBEO PEEBLES TEST. 

CONE 1G ■ 1 FULL! T HI flTEO 
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Appendix 9.3.3 
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ENHRNCED SPECTRUM 
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Appendix 9.3.5 


ENHANCED SPECTRUM 
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Appendix 9.3.7 


ENHANCED SPECTRUM 


70 DEG G/P 

E CUBED PEEBLES TEST. 
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Appendix 9.3.10 


enhanced SPECTRUM 
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E CUBED PEEBLES TEST. 
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ENHANCED SPECTRUM 


130 DEG G/P 

E CUBED PEEBLES TEST. 
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Appendix 9.3.15 


ENHANCED SPECTRUM 


150 DEG G/P 

E CUBED PEEBLES TEST. 

CONFIG ■ 1 FULL! TIIEBTEO 
SHE MO . Ofllt; 8-JUN-B3 
IBPEs £315 . 30 IPS 
EHN - 3113 BPH. COB -FHN - 3113 


uo.oo so. no 

FM UUENCT.HZ 


W'WIU MOW, 



O TJ 
C > 

> n 

r; m 

H . 

< l/i 


noi o«u 


I2JUL-63 


woi r in( oa.?SiSi 


9.4 AVERAGED SPECTRUM 


327 



130.00 120.00 110.00 ICO. 00 

SPL, C3 


Appendix 9.4.1 
AVERAGED SPECTRUM 
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Appendix 9.4.2 

RVERRGED SPECTRUM 
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E CUBED PEEBLES TEST. 
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Appendix 9.4.3 


AVERAGED SPECTRUM 


KULITE PX12LE 

E CUBED PEEBLES TEST. 

CONFIG *1 FULL T I HER TED 

SITE 40 . OfiTE : 0 - JUN 0 J 

TAPE.- E 3 IS . 31 ) IPS 

FHN - 1031 0 PH. LORE » 10910 RPH 
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Appendix 9.4.4 


AVERAGED SPECTRUM 


KUL1TE PX14LF 

E CUBED PEEBLES 1EST. 

CONFIG »l FULL T TRERTCO 

SITE «I0 . DHTE: 8 JUN-03 

TRPE : £315 . 30 IPS 

FRN - 1031 RPN. CORE * 10910 RPM 
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Appendix 9.4.5 
flVERRGEO SPECTRUM 


KULITE PXIOLC 

E CUBED PEEBLES TEST. 

CONFIG «1 FUILY TREATED 
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Appendix 9.4.7 


RVERRGEO SPECTRUM 


KUIITE PX12LE 

E CUBED PEEBLES JEST. 

CONUl, •) EULLT IREHTEO 

SHE MD . OflTE: 8-JUN-U3 

IHPE: E 3 1 5 . 30 IPS 
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Appendix 9. A. 8 


RVERRGEO SPECTRUM 


KUL1TE PX14LF 

E CUBED PEEBLES TEST. 

CONFIG ■! FULLY TREATED 

SITE 40 . DATE: 0-JUN-O3 

TAPE : E 3 15 . 30 IPS 

PAH - 2037 RPH. CORE - T 1 2S0 RPR 
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Appendix 9.4.9 


RVERRGPD SPECTRUM 


KULITC PX10LC 

f CU0EO PEEBLES 1 F , 1 . 

CONE IC «| Flll.LT Tnnuro 

■‘HE qo . UHTE : 8- JUN U3 

IRPE: £315 . 30 IPS 

EON - 2190 RPH. CORE « 11900 RPR 
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Appendix 9.4.10 


flVERRGED SPECTRUM 


KULITE PX12LC 

E CUBED PEEBLES JEST . 

CONFIG ■] FULLY 1HEHTED 

SITE HO . DBTE: B-JUN U3 

TRPE; E31S . 3U IPS 

FRN » 2190 HPN, COHE = 11*180 BPM 
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Appendix 9.4.11 


AVERAGED SPECTRUM 


KUL1TE PX12LE 

E CUBED PEEBLES TEST. 

CONFIG • 1 FULLY THEflTEO 

SITE 40 . Oflltj B-JUN-83 

IflPE: E31S . 3U IPS 

FNN - 2180 HPH. CORE - I 1480 RPN 
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Appendix 9.4.12 


AVERAGED SPECTRUM 


KULITE PX 14 LF 

E CUBED PEEBLES TEST . 

CONE 10 ■! FULLT IHEHTEO 

SITE ID . ORTE : 8 JUN U J 

TAPE : E315 . 30 IPS 

FRN ■ 2190 RPR . COME - 11480 RPh 
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Appendix 9.4.13 


AVERAGED SPECTRUM 


KULITE PX10LC 

E CUBED PEEBLES JEST. 

CONE JC • 1 FULL T T HE 1)1 f D 

SITE 40 . QHJL; G JUNU3 

IHPE; E1IS . 3U IPS 

FHN - 2135 BPH. COHE - 11650 HPM 
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Appendix 9.4.14 


AVERAGED SPECTRUM 


KUL1TE PX12LC 

£ CUBED PEEBLES TEST. 

CONFIG ■ 1 FULL* TRtUTFfT 

SITE ID . DH I f : B- IUN-B3 

THPE: 1315 . 3D IPS 

FHN - i!335 RPM. CORE - 1 1650 RPM 
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Appendix 9.4.16 


fiVERRGED SPECTRUM 


KULITE PX14LF 

E CUBED PEEBLES TEST. 

CONFIG »1 FULL T 1RFRIED 

SHE HD . DHTC: 0 JUN 83 

IRPE: E 3 1 5 . 3U IPS 

FfiN - 2335 RPN. CURE - 11650 RPM 
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Appendix 9.4.17 


AVERAGED SPECTRUM 


KULITE PX10LC 

E CUBED PEEBLES TEST. 

CONE JC al FUI I T TREATED 

SITE AD . DATE: B-JUN-H3 

TAPE: E315 . 30 IPS 

FAN - 2S19 RPH. CORE - 11866 RPH 
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Appendix 9.4.18 


AVERAGED SPECTRUM 


KULITE PX12LC 

E CUBED PEEBLES TEST. 

CONFIG »1 FULL T TRERTFD 

SHE 40 , Ofllt: 8-JUN 83 

1RPE: E 3 1 5 . 30 IPS 

FRN - 2519 RPN. CORE = 11866 RPM 
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Appendix 9.4.19 


AVERAGED SPECTRUM 


KUUTE PX12LE 

E CUBED PEEBLES lESf. 

CONFIG «1 FULL! IOIHTFO 
SITE 10 . OH IE: fl-JUN U3 
IHPE: E 3 1 5 . 30 IP', 

FRN - 2519 RPM. COHE - U8G6 HPH 
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Appendix 9.4.22 


AVERAGED SPECTRUM 


KUL1TE PX12LC 

E CU6E0 PEEBLE5 TEST. 

CONF IG *1 FliLl t 1 Rf.RTEO 

SHE 40 . DATE: fl-JUN-b'J 

THPts f 3 1 0 . 30 IPS 

FHN - 2bl2 HPM, CUHE - 1IP200 RP 
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Appendix 9.4.23 
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RVERflCED SPECTRUM 


KULITE PX12LE 

£ CUBED PEEBLES 1ESI. 
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Appendix 9.4.27 


AVERAGED SPECTRUM 


KUL1TE PX12LE 

E CUBED PEEBLES TEST. 
CONFIG ml FULL T IRERTEO 
SITE 40 . DATE: fl-JUN-03 
TAPE i £315 . 30 IPS 
FAN - 3113 APM, COA -FAN 
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Appendix 9.4.28 


AVERAGED SPECTRUM 


KUL1TE PX14LF 

E CUBED PEEBLES TEST. 

CONFIG »1 FULL ¥ THERTED 

SITE NO . OflTE: 8 JUN U3 
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Appendix 9.4.31 
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